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CHAPTER I. INTRODUCTION 
Agriculture was and still is one of the major sources for Egyptian 
national income. About 33 percent of the Egyptian national income orig­
inates in the agricultural sector. On the other hand, around 50 percent 
of the Egyptian population is in the agricultural sector. 
The cultivated area in Egypt is about 5.64 million feddan.^ Further, 
it is usually cultivated three times a year. This area lies around the 
Nile region. Egyptian farmers, on the other hand, have had their own 
technologies for thousands of years. 
The rates of growth in the productivity per feddan of most of the 
agricultural products are very low. This is because of the structural 
changes in the Egyptian agriculture. Further, the policies concerning 
the natural resources use have been changed since 1952. 
Egypt's current population is about 42 million. The natural in-
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crease is about 2.7 (%) . If this rate of growth persists for the next 
20 years, then, Egypt's population will be about 80 million by the year 
2000. Due to higher population growth rate, the aggregate demand of 
the Egyptian society has dramatically increased during the past 30 years. 
This shift in the aggregate demand has led the Egyptian government to 
follow different consumption policies such as: rationing, subsidies, 
different regional allocations, etc. This holds true for wheatj. beans, 
meat, vegetables, etc. 
^Feddan = 1.03805 acres = 0.42 hectares. 
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As a consequence of the reduction in the rate of productivity 
growth in agriculture as well as a higher population growth rate, short 
or intermediate-run shortage of some items exists. In order to satisfy 
the higher demand for goods and services, the government of Egypt is now 
concerned with self-sufficiency by the year 2000. To achieve this goal, 
however, the government of Egypt has successfully started several food 
security programs. The objective of these programs is to satisfy the 
nation's needs and to reduce the size of imports. But, in order to 
achieve a desired balance between the rate of growth in the demand and 
supply sides, this study will analyze the policies of self-sufficiency, 
i.e., both the demand and the supply sides will be studied in order to 
configurate an efficient, long-run, self-sufficiency policy. 
Statement of the Problem 
Due to the higher world wide inflation rate, the higher population 
growth rate in Egypt and the lagged supplies behind the demands for most 
of the agricultural products, Egypt is now concerned with self-sufficiency 
by the year 2000. Achieving self-sufficiency for a country like Egypt, 
however, is not an easy task. This is because of the limited amount of 
farmland available to the Egyptian society. The main issue in this 
study is to analyze the current production and consumption policies and 
to infer- whether or not Egypt is able to achieve the desired self-
sufficiency under the extensive use of the land resources. If, on the 
other hand, Egypt is not able to achieve the desired self-sufficiency 
in the main agricultural crops under this study's proposed policy, then 
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this study will analyze the other options available to Egypt such as: 
other policy alternative, Sudan-Egypt integration, adopting a new 
importation policy, etc. 
To summarize, the main problem in this study is to infer an effi­
cient way of achieving the desired self-sufficiency of the main agricul­
tural crops such as: wheat, com, rice, beans, sugarcane, etc., by 
the year 2000. 
Objective of the Study 
This study will review the current and the previous production and 
price policies. The structure of the agricultural sector will also be 
studied in relation to the farmers' response and the consumers' demand 
for the main agricultural products. 
Egypt lately turned out to be one of the major importing countries 
for most of the consumptive products (Table A.l in the Appendix). Due 
to the fluctuation in the world market supplies, as well as the fluctua­
tion in the worldwide political and economical circumstances, it is 
significant that Egypt achieve a reasonable degree of self-sufficiency 
by the year 2000. Therefore, the objective of this study could be 
formulated as follows: 
(1) To study the previous and current production and price policies. 
This will help in configurating a comprehensive, long-run, 
self-sufficiency policy, 
(2) To study the structure of the agricultural sector in Egypt, 
(3) To estimate the supply and demand functions for each crop 
and to analyze their economic implications. The estimation 
4 
will be done under this study's proposed policy and for the 
year 2000, and 
(4) To use the knowledge in (l)-(3) above to derive some policy 
recommendations. 
The data period used in the study will be from 1960-1979. This 
period, however, will be different between the crops and the functions 
for the same crop. The functions of the model will be estimated as 
accurately as possible. In some cases, when the fit is difficult to be 
obtained, this study will leave the estimation for future studies, when 
better data are available. 
The outline of this dissertation is as follows: 
In Chapter II, we review the previous studies on Egypt. In Chapter 
III, the theoretical and statistical model will be presented. In Chapter 
IV, the structure of the agricultural sector will be analyzed. In Chap­
ter V, the study will focus on the potential self-sufficiency of the 
main agricultural products such as: wheat, beans, rice, corn, and sugar­
cane in relation to other crops in the agricultural rotation. In Chapter 
VI, the study will consider the alternative policies for achieving the 
potential self-sufficiency in relation to the costs of these policies. 
Summary, conclusions, and policy implications then will be presented. 
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CHAPTER II. REVIEW OF LITERATURE 
This part of the study is concerned with the previous studies done 
on production, consumption, and prices for the major crops in Egypt. 
The previous studies related to the study's theoretical model will also 
be presented in Chapter III. 
On the production side, Domer (8a) stated that the agricultural 
development is like developing an overall economy. It includes all the 
complex processes such as: increased investments, improved technology, 
institutional change, redistribution, and the imbalance inherent in 
these processes. For the agricultural sector in Egypt to develop, Egypt 
has followed several production policies. Emarah (9) stated that the 
objective of any of these policies is increasing the productivity of the 
agricultural resources used, i.e., to reach the optimal allocation of 
the resources, where every factor is paid the value of its marginal 
product. Moreover, another major objective is to achieve the maximum 
output possible from these resources. Heady (17) showed that the impor­
tance of increasing the agricultural productivity of the resources is 
due to the improvement of food production and human nutrition, where the 
agricultural development in most of the developing countries has lagged 
and many people suffer poverty and malnutrition. In order to improve 
the agricultural productivity, however, the natural resources of Egypt 
should be economically allocated and used. Timmons (45, 46) indicated 
the way in which the natural resources should be used. Further, Timmons 
showed how people affect natural resources while using them. The conflict 
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in using the natural resources, according to Timmons, arises because of 
different objectives between what the institutions want to do, and how 
to achieve a standard level of quality. 
The first major structural change in the agricultural sector in 
Egypt was in 1952. This structural change could be summarized in the 
policies of agrarian reform in Egypt. These policies were not only a 
change in the land ownership matrix in Egypt, but also a change in the 
technology used in agriculture and in the role of the agricultural sec­
tor in the Egyptian economy. Gadalla (13) stated that the objective of 
the law was to satisfy the wild hunger of the landless (Figure A.l in 
the Appendix), in order to improve the living conditions of those who 
work on land, and to remedy the maladies of the tenure system which 
contributed to instability, insecurity, and unrest. Parker (36), on 
the contrary, stated that land reform in Egypt did little to change the 
basic structure of land ownership. The reason, as Parker stated, is 
due to the combined effects of the land reforms and the Moslem inheri­
tance laws. These laws led to an explosion in the number of small hold­
ings of uneconomical size. 
Land reform itself is a very ancient idea. Many economists in one 
way or another supported the land reform policies. But the success of 
such policies hinges largely on the provision of the supporting services. 
The World Land Reform Conference (40) maintained that cooperatives, more 
than any other supporting institutions, ensured the success of land 
reform programs. The cooperatives in Egypt, as in many other developing 
countries, played a major role in supporting small farmers. The credit 
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provided to some extent lessened the dominance of money-lenders, traders, 
and landlords. Furthermore, the cooperatives provide the farmers with 
their needs in the factors of production and help them to market their 
final product at higher prices, because of the size effect or economies 
of scale. The cooperatives also provide advice, training programs, etc. 
Klower and Spatzker (25) summarized the role of the cooperatives in 
Egypt. They stated that "too much has been expected from cooperatives as 
initiators of an efficient social and economic development policy. Coop­
eratives reflect the general economic and social organization in which 
they are created. They are not strong enough to overcome the underlying 
deep economic and social polarity in Egypt." Radwan (39) studied the 
relation between the land reform as a way to change the matrix of land 
ownership and the cooperative system. He showed that both the Egyptian's 
cooperative and land reform policies have been more successful than many 
others, mainly due to the package of measures introduced and the govern­
ment enthusiasm during the 1960s. 
As for the efficiency of the cooperative policies, Radwan (39) 
argued that the cooperative system should be radically restructured in 
such a way as to replace the present cooperatives with real producers' 
cooperatives. 
After the structural changes in the agriculture in Egypt, the pro­
duction policies are mainly formulated through the cooperative system 
and its supporting programs. The farmers cultivate their lands by the 
means provided by the cooperatives. In this matter, two main issues 
arise. The first is: The sufficiency of the amount of capital 
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provided by the cooperatives. Many studies in Egypt have shown that 
the credit is the most critical source for financing the agricultural 
sector. This is due to the fact that the other sources such as inheri­
tance, rental income, and savings are limited in quantity. Therefore, 
it was expected that the cooperatives would be able to break down the 
poor cycles existing on both the demand and supply sides. Emarah (Author, 
unpublished class paper. Department of Economics, Iowa State University, 
1980) found that the elasticity of the demand for capital is still high. 
The estimated elasticity was about 0.676 which reflects the fact that 
current short and intermediate-run loans available for agriculture are 
lower than the needs of the farmers. The second issue, concerning the 
production through the cooperatives, is land consolidation. Many econo­
mists and soil experts argued for consolidation of fragmented land parcels 
with mandatory crop rotation, collective use of farm machinery, and sub­
sidies for tractor or import tax relief. These ideas are mainly related 
to what is called Arabic Socialism. The idea behind the whole theory is 
to carry out the agricultural policy through the land reform supported 
by an effective cooperative system. Further, the policies for carrying 
the required social change are maintained through the incentives of the 
scale economies. 
Along with these structural changes in the Egyptian agricultural 
sector, there was another major policy action which included the building 
of the High Dam in the Aswan governorate. Jordan (24a) and Smith (44), 
among many others, viewed the Nile as an "exotic" stream in a sense that 
the sources of its water lies right outside the boundaries of the country. 
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It flows through and serves the country. The Nile formed the black land 
of Egypt. Jordan (24a) stated that "Egypt would now be, not the black 
land that the ancient Egyptians called 'Kemet' by the virtue of its rich, 
productive mud. In other words, 'the gift of the Nile' has changed." 
After the dam had been completed, there were major changes in the 
policies of land and water uses, as well as in the agricultural rota­
tions. A lot of controversy among economists about the advantages and 
disadvantages of the High Dam prevailed. But in general, there is a 
social change involved. Ulmer (48) examined the side-effects of the 
High Dam. He showed that the side-effects of this major technological 
change are: 
(1) The absence of sluices in the dam has resulted in millions of 
tons of rich silt being trapped, and hence made unusable as 
fertilizer. Such silt, formerly deposited by annual flooding 
of the Nile, was the source of nutriment for innumerable acres 
of the most fertile land on earth. Artificial fertilizers of 
comparable amount and quality would, it has been estimated, 
cost $100 million annually. Agronomists now predict that mil­
lions of acres will be reduced to useless land because of the 
lack of silting. 
(2) Silt, which formerly entered the Mediterranean, provided an 
abundant source of food for fish and other organisms of Commer­
cial significance. The effect of this break in the food chain 
has decimated the planktonic forms of life and has resulted in 
the disappearance of sardines, mackerel, lobster, and shrimp 
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from this part of the Mediterranean. The possible effects on 
other forms of marine plant and animal life have yet to be 
assessed. 
(3) Because the silt, which previously added to the Nile delta, no 
longer is deposited, the Egyptian coastline is subject to in­
creasing erosion. 
(4) Increased soil salinity resulting from the lack of flooding, 
which formerly flushed out natural salts from the soil, will 
probably increase to the point where millions of acres will be 
irretrievably lost to cultivation. 
(5) An explosive increase in one of man's most debilitating parasitic 
diseases, schistosomiasis or bilharziasis. 
The most critical result of Ulmer's work is the reduction of the 
quality of the limited farmland. Ricardo (41) as well as many other 
classical, political economists explained the causes of the reduction in 
the productivity of the agricultural farmland. The reduction in the 
productivity, according to them, is due to the use of worse farmland. 
Therefore, the dam as a major technological change is one of the reasons 
for the lower rate of agricultural productivity growth in Egypt. Many 
economists, agronomists, etc., blamed the problem of the reduction in 
the productivity growth rates not to the dam itself, but to the other 
supporting programs such as drainage system, irrigation system, etc. 
However, this study is concerned with the reduction in the rates of pro­
ductivity growth, not with the causes. The dam is a major technological 
change in the Egyptian agriculture. Such major changes should be 
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carefully carried out. Schultz (42), among other eonomists, argued that 
care must be taken in transferring technology because most of the tech­
nologies are specific to the biological and other circumstances of the 
country where they have been developed. 
So far the land-use policies, as well as the High Dam were the major 
policy changes. To overcome the side effects of these changes, 
attention has been directed toward vertical and horizontal agricultural 
policies. Such policies are now significant to Egypt. In the following 
chapters, this study will show that these policies are the basis for the 
proposed, long-run, self-sufficiency policy. 
The vertical policy programs are concerned with increasing the 
efficiency of the units of production. The vertical policy programs in 
Egypt include: improving the quality of the current supply of the farm­
land, using improved methods of production and technologies, improving 
the varieties of the crops, etc. All of these programs are very important 
to Egypt. 
The horizontal policy programs, on the other hand, are concerned 
with increasing the current supply of the productive units. Further, 
these programs are now vital to Egypt because of the higher demand rela­
tive to the current supply of land resources. Worth noting also is that 
both vertical and horizontal programs have helped the Egyptian economy 
to survive. These programs also have provided the maximum return on 
investment that Egypt has ever had. 
As for the consumption and price policies, Egypt has tried several 
policies in the last three decades. Comparing Egypt to other developing 
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countries, there are some similarities and some differences. As for the 
similarities, Egypt suffers high inflation and population growth rates. 
As for the differences, Egypt had faced four military conflicts. These 
conflicts had major effects on consumption and price policies. For 
instance, the consumption policies in Egypt fluctuated between complete 
rationing to higher subsidy levels. Because of the fact that the price 
levels, as well as the current household income, determine the household's 
demands for goods and services, the consumption and price policies in 
Egypt are not a mutually exclusive set of actions. From this fact, this 
study will consider both policies as one set. 
To configurate the current consumption and price policies, there 
are several doctrines of the structure of the economy in Egypt that are 
worth studying. As stated before, one advantage of the cooperative 
system is to supply the farmers with inputs according to their needs at 
low prices compared to the existing market prices. Similarly, the farmers 
are required to market some of their products through the cooperatives. 
This implies that the farmers are price takers. Where the prices are 
set to them, the farmers, according to this marketing policy, are re­
quired to market a determinate share to the cooperatives. The final 
output (or by-product if there is any)> whether marketed through the 
cooperatives or not, goes to the market. In the processes of distribut­
ing this final output on the total effective demands, the middlemen 
charge a marketing margin which is largely influenced by the current 
rate of inflation. The consumer's price is a composite price which 
includes the costs of all the intermediate processes. Because of these 
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regulations on the market and prices, the market information is not 
sufficient. The deficiency in the amount of information restricts the 
efficiency of the market. 
Similar to the producers' cooperatives, there are consumer coopera­
tives in Egypt. These cooperatives are one way in which the government 
provides the limited income groups with goods at lower than market prices. 
The government pays the total value of the subsidies which is equal to 
the difference between the actual price and the cooperative price. The 
economic rationale behind the subsidies is stated by Layard and Walters 
(29) as follows: "The government should subsidize the most inferior 
good, for the share of rich in the consumption of the good will be lower, 
the less the consumption will rise with income." By this rule stated in 
the economic theory, the Egyptian government is over-subsidizing. The 
reason for subsidizing the consumers is the reduction in the purchasing 
power of the money income. But the most important issue is what should 
be subsidized and whom should not be subsidized. In other words, the 
issue of subsidies should be considered along with the current cost of 
living. 
The allocation of the inputs and the outputs in Egypt does not 
satisfy the marginal conditions stated in the Paretian allocation cri­
teria. Further, the income distribution is not equal, i.e., a pound in 
the hands of the rich is not equal in utility to a pound in the hands 
of the poor. In other words, the Egyptian economy is a second best type 
of economy. The inequality of the income distribution, according to 
many economists, has led to rural poverty. Abdel-Fadil (1) and Radwan 
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(39) examined the issues of rural poverty. Abdel-Fadil believes that 
the land ownership has an impact on rural poverty. Houthakker (20), as 
summarized by Starleaf (1969), pointed out a different set of reasoning 
for lower income in farming as compared to the nonfarming sector. The 
reasons are: (1) low income elasticity of the demand for farm products, 
(2) the rapid increase in farm productivity, and (3) the difficulty of 
moving resources from farm to nonfarm occupations. Houthakker explained 
the first reason in relation to Engle's law, i.e., because of the fact 
that the food goods are normal necessities, the elasticity of the demand, 
as well as the income elasticity are low. On the other hand, Houthakker 
explained the second reason in relation to the technology. Further, the 
third reason is related to the nature of the agricultural workers. The 
first and the third reasons may well explain the causes of low farm in­
come in Egypt, while the second may not. The same study suggests the 
following solutions: (1) curtailing the growth of farm productivity, 
(2) speeding up the movement of resources out of agriculture, and 
(3) making direct payments to farmers. The third solution is suitable 
for Egypt, but the first and the second are not. 
Many other economists offer different sets of reasons for rural 
poverty and low farm income. This study believes the following reasons 
explain this phenomenon in Egypt well: (1) low unstable farm prices 
compared to nonf arm prices, (2) low investment in the farm compared to 
the nonf arm sector, (3) immobility of the factors of productions, and 
(4) lack of rural industries to absorb the excess rural labor. 
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Besides low farm income which causes rural poverty in Egypt, there 
exists a regional difference in the quality of the goods and services 
of the rural poor and the rich. To explain this phenomenon and others, 
Abdel-Fadil (1) utilized the national sample survey of household consump­
tion 1958-1959 and 1964-1965. Abdel-Fadil (1) showed the consumption 
pattern of the rural poor is doomed to be marked by the endless monotony 
of a cereal-based diet. Some other few items, such as vegetables which 
are not expensive and are available to the poor, could be added to their 
diet. He also showed that there is little room for "substitutability" 
on nonsaturation of prime needs and necessities for the low income 
group. The budget study in Egypt confirms Abdel-Fadil's views. The 
same study had shown a high percentage of expenditure on cereals and 
starches in the consumption bundle of the rural poor (those with income 
less than fcE 50 per annum).^ This may be attributed to the fact that 
the proportion of calorie intake from cereals and starchy food is par­
ticularly high in relation to their prices. 
The results of a 1964-1965 survey showed that the income elasticity 
of demand for food and beverages amounts to 0.75 for low income groups, 
0.64 for medium income groups, and 0.55 for high income groups in rural 
areas. The higher elasticity of demand for dry beans, cereals, and 
^In Abdel-Fadil's study, as well as most of the other studies on 
Egypt, the annual per capita income is underestimated, because per 
capita income does not include: (1) the free services received by 
villagers (such as health, education, and economic subsidies) as part 
of income, and (2) revenues from livestock and business expense incurred 
by farmers as part of total income to the rural household. If these 
items are included, the published figures would be a multiple of the 
current figures. EE stands for Egyptian pound = 1.43 dollars. 
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starchy food for the low income groups demonstrates once again a strik­
ing difference from the higher income groups (iE 600 and more), where 
income elasticities are negative for cereals, starchy foods, and dry 
beans. The average elasticity of demand for all income groups, based 
on the weighted average of the number of people in each income bracket, 
is particularly high for fruit, 1.46; milk and dairy products, 1.19; 
meat, fish, and eggs, 0.92 in contrast with the order of magnitude of 
these elasticities in developed countries. 
Abdel-Fadil set the fundamentals for the analysis of rural poverty 
in Egypt. Radwan (39) and Harik and Randolph (15) had viewed the same 
problem with extended data and a different approach. Abdel-Fadil's work 
was an excellent utilization of economic theory while the other approaches 
emphasized the methodology rather than the theory. Harik and Randolph (15) 
stated that when the rural population is concerned in terms of income 
distributions, sharp variations appear; but more striking is the large 
proportion of people living at or below subsistence. The last part of 
this statement is not correct, because of the downward biased measure 
of income utilized by Radwan and all others as explained in the footnote 
on page 15 of this dissertation. Radwan (39) used the 1974-1975 budget 
study to estimate the number of rural poor households and individuals. 
This estimation, however, had been done after the 1973 war, and hence, 
Radwan had to make an adjustment for both income and consumption. But, 
he did not do so. Radwan, on the other hand, constructed a poverty 
line (PL) on a weak and misleading base. He considered a family with 
an annual income below BE 270 as poor and above this amount as rich. 
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This estimator is an arbitrary one. Further, upon this biased estimate, 
the percentage of poor households is 44 percent and this counts for 
5,832,400 poor rural individuals in 1974-1975. 
Harik and Randolph (15) tried to overcome some of the mistakes in 
Radwan's study. Harik estimated a PL based on the average rural family 
size instead of the national average size as in Radwan's study. She 
used the 1974-1975 household budget survey. Furthermore, she used all 
four rounds of 1974-1975 to overcome the seasonal variations. The esti­
mated percentage of rural poor in this study is 39 percent of the rural 
population and the estimated number of rural poor is 3,661,000. Notably, 
the PL in Harik's study is BE 50 per capita. 
Mayfield (31) used El-Kammash's data and concluded that the per 
capita income in the urban areas of Egypt is consistently double what 
it is in the rural areas. 
Upon the underestimated income/expenditure, the budget study showed 
that roughly 60 percent of Egyptians have no problem keeping up with 
the national standard. Further, the common consumption pattern reflects 
the phenomenon of "keeping up with the Joneses." 
So far, the major issues are: the production policies, the alloca­
tion of the final output on the total effective demands, the price 
policies, the rural poverty, and the consumption pattern. Further, the 
main conclusions show there is: 
(1) Low productivity of the resources, 
(2) A higher demand of goods and services due to higher population 
growth rate, and 
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(3) Existence of regional differences in the allocation of goods 
and services and income differential between rural and urban 
areas. 
From conclusions (1) and (2), there exists a lag of supplies behind 
demands for the main crops in Egypt. Murdoch (34) compared Egypt to 
other large poor countries which suffer from lagging supplies and high 
population growth rate. Murdoch's study showed a decline in per capita 
food supply. Further, the projected food deficit in year 1990 is higher 
than the actual 1975 deficit. As a result of the deficit in food supply, 
the current government of Egypt is successfully involved in many food 
security programs. For these programs to be effective in reducing the 
food deficit, many economists argue for a structural change in the 
policies concerning the use of natural resources in Egypt. On the other 
hand, these programs are based on a long-run plan; therefore, the success 
of these programs will help Egypt to achieve a reasonable degree of self-
sufficiency by the year 2000. 
As for the self-sufficiency in Egypt, this study will analyze all 
the possibilities of achieving this national goal. Paulsen (37) speci­
fied two criteria for self-sufficiency. The first criterion, self-
sufficiency, means minimum dependence on imports of essential foods, 
while the second criterion, self-sufficiency, means minimizing imports 
minus exports of the agricultural products. Upon Paulsen's specifica­
tion of the self-sufficiency, Egypt is not self-sufficient. Barker and 
Hayami (3) defined the self-sufficiency requirement as the percentage 
increase in output needed to avoid importations. Further, Barker and 
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Hayami (3) stated that the goal of the self-sufficiency is a national­
istic desire to minimize foreign power leverages in order to reduce the 
foreign exchange requirements for the import of foodstuffs. Barker and 
Hayami (3) analyzed the cost of the self-sufficiency under two alterna­
tive policy actions: (1) price support, and (2) input subsidization. 
Moreover, the price support and input subsidization were the two policy 
alternatives for achieving the self-sufficiency. 
This study, however, will analyze the issues concerning self-
sufficiency. These issues are: 
(1) What is required for Egypt to be self-sufficient? 
(2) If self-sufficiency is not possible, given the resources and 
the technology, then what are the other options available 
to Egypt? 
To consider these issues, this study will offer the following 
policy for achieving self-sufficiency: 
Given that self-sufficiency means minimum dependence on the imports, 
then, in a free market framework, Egypt could be self-sufficient through: 
(a) A shift in the aggregate supply function through appropriate 
technology, 
(b) A shift in the consumption patterns and tastes through appro­
priate policies, and 
(c) Efficient control policies in using and allocating the re­
sources . 
If this set of policy actions is met, the food deficit will be 
reduced. Further, the price variations will be adjusted downward. 
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Finally, the policies specified in (a) - (c) above are more compre­
hensive than the food security programs. The current food security pro­
grams are a successful direction of the flow of investments. All of 
these programs are working toward shifting the aggregate supply function, 
i.e., policy (a). But there are some issues behind the current food 
security programs to be handled. These issues are: (1) The possibility 
of further shift in the aggregate demand. If this possibility exists, 
then, the food security programs will turn out to be a short-run solution, 
and (2) The possibility of further reduction in the quality of the agri­
cultural farmland due to the intensive use. Furthermore, the current 
supply of the cultivated area is decreasing at a rate of 52,000 feddan 
per year as estimated by El-Nagar and Aita (8b). 
These issues and others will be considered in this study. 
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CHAPTER III. THEORETICAL AND STATISTICAL MODEL 
In this chapter the main concern centers around the theoretical 
model. To build a good model, one should take into account several 
considerations such as: (1) The model should be representative and 
include all the interrelationships involved. (2) All the variables 
should be rationally determined and specified. Furthermore, these var­
iables should be classified into: exogenous and endogenous, controllable 
and uncontrollable, etc. (3) The model should be statistically identi­
fied. And finally, (4) The model should be easy enough to understand, 
and flexible enough to allow for adding more information. 
To satisfy the requirements above, this study will utilize the 
ordinary theory of the firm and the consumer. Further, for improving 
the estimations and the predictions, this study will utilize the statis­
tical theory and methods. On the other hand, several variables will be 
combined together in order to improve the quality of fit. For satisfy­
ing the assumptions of the model, the data will be transformed if. neces­
sary. 
Two main hypotheses are of great importance for the purpose of 
this study. These hypotheses are: (1) Given the resources and the popu­
lation growth rate, Egypt could be self-sufficient by the year 2000. 
(2) Given that self-sufficiency of the main crops is possible to be 
achieved under this study's policies, it is cheaper for Egypt to follow 
these policies rather than importing the same products. 
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Theoretical Model 
The model is classified into four parts as follows: 
1. The supplies. Assume that perfect competition exists on the 
production side in Egypt. Then, let every firm in Egypt be rational 
and maximize a profit function, i.e., let: 
it • 4t' 4t ••• 4t' 
be a simple production function, twice differentiable, and well-behaved. 
Then, let us assume that the marginal physical product of each factor 
of production is positive but diminishing, and that all prices are 
given where: 
= production of jth main crop by using ith input in period t. 
Where: 
j could be: wheat, rice, corn, beans — or any other crop under 
study. 
i = 1 ... n inputs in the production process. Some of these inputs 
could be specified in quantity and some of them are not measur­
able. 
t = time, and t = 1, 2 — 19, i.e., the study period. 
= quantity of labor per man-hours per feddan used in the produc­
tion of jth crop in time period t, 
Xg^ = amount of water per cubic meter per feddan used in production 
of jth crop in period t, 
Xg^ = quantity of fertilizer per kilogram per feddan used in the 
production of jth crop in period t. 
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= amount of seeds per kilogram per feddan used in the production 
of jth crop in period t, 
X^^ .... X^^ = other factors of production used in the production 
process of jth crop in period t. Some of these factors could 
be specified in quantity, while others could not be specified, 
such as: sunshine, oxygen, weather conditions, etc. Notably, 
the weather conditions in Egypt are stable. And hence, there 
will not be much concentration on this factor. 
= land class c, where c = 1, 2 .... 4 used in the production of 
jth crop in period t. The land is limited in both the quan­
tity and the quality, 
= limited amount of capital available for the production of jth 
crop in period t. The word "capital" for this study's purpose 
includes the machinery owned by the farmer or rented from the 
cooperative, short-run loans per pound per feddan available 
for the jth crop in period t,^ the farmer's internal financing, 
etc. The supply of capital, on the other hand, is limited, and 
T = technology used in the production of jth crop in period t. 
This study assumes that labor is abundant. Then, from the ordinary 
theory of the firm, the short-run profit function could be written as: 
r - p.£(x3^. .... îj, cj, I) - + WfL 
vit •••• Vnt) 
(3.2) 
^Pound stands for Egyptian pound (BE). The pound = 1.43 American 
dollars. 
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Where, all L^, C^, and T are specified as before, and, 
Pj = price of jth output per pound per unit, 
W^ = ith factor's price per unit. Further, let P^ and W^'s are 
exogenous to the farm, 
F = fixed cost per pound. Notably, that F includes: the rent of 
land class c, where, c = 1,..4, and all other payments the farmer bears 
whether he produces or not. Further, if the farmer is paying part of 
his loans for the services of the capital, then this payment will be a 
fixed cost. 
Differentiating (3.2) with respect to i.e., the choice vari­
ables, then, the resulting "n" (f.o.c.) "first order conditions" are; 
P.£.(4, .... Ej, cj. I) - W, = 0 (3.3) 
and this at the maximum profit. Then, by the assumptions stated before 
about the properties of the production function, let that the (s.o.c.) 
"second order conditions" are met. The "n" f.o.c. could be solved to 
get "n" input demand functions as: 
"n-
Where = nth input (specified before) used in the production of jth 
crop. X is the optimum quantity of this input since X results 
from the maximization process. 
Due to the fact that these input demand functions are homogeneous 
of degree zero in all prices, the n+1 price parameters in (3.3)* could 
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be deflated by the general price level to get the n+1 real prices,^ 
i.e., (3.3)' could be written as: 
<t = KKt' Pit' ^ t' (3-4) 
Where: 
= real price of input x in period t, i.e., the price of input 
X deflated by the general price level in period t, where: 
t = 1 . — 19, 
P?^ = real price of other inputs in period t, 
= real price of jth output in period t, 
and are defined before. Then 
- £(X*j, cj_ Ej. T) 
= 4' " ».5) 
Under certain assumptions. Equations (3.4) and (3.5) could be aggre­
gated to get the national demand and supply functions. 
2. The demands. Under the assumptions of utility maximization 
2 by the consumer, the demand of jth product can be specified as: 
DJ = g(pj, P°, Y^) (3.6) 
"Slany economists use P. as a price deflator, but for this study's 
purpose, the general price ^level will be used as a deflator. 
2 The maximization processes are similar to the firm's, except in 
the case of utility maximization, the production function is replaced 
by a utility function as: 
U^ = U^(Q^. Qg .... Q^), for all j. 
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Where = per capita demand of jth product in period t, where t = 1, 
2 19, 
= real price per unit of jth product in period t, 
= real price per unit of other products, i.e., real price of 
the other complements and substitutes in period t, and 
= limited real income to the household in period t. 
Under certain assumptions. Equation (3.6) could be aggregated to 
the national level. 
3. Policies. In this part, this study will analyze the optimal 
production, consumption, and price policies and regulations. 
a. Production policies. As stated before, for Egypt to be 
self-sufficient, the society's aggregate food supply function should be 
shifted through the appropriate technology. To achieve the desired 
shift, however, the impact falls on and in Equation (3.1), i.e., 
if Egypt could direct the investment toward vertical and horizontal-
policies in the farmland, then, Egypt will have higher supplies by the 
year 2000. In other words, let Equation (3.1) be written as: 
Pit = '«if 4t •••• 4t' '•c- 'i-
Where: 
X^t» ^2t' ^3t '— ^nt' ^ t' ^ are specified before. 
Since the bases of the desired self-sufficiency are longer-run 
bases, then, the full impact falls on the vertical and horizontal poli­
cies in the farmland, as well as on the availability of the capital 
requirements, i.e., on and C^. From this point, this study differs 
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from Paulsen (37), Barker and Hayami (3) analysis, because both studies 
concentrated on the price mechanism in one way or another. In other 
words, both studies state, given the natural resources to a society, 
then, price support or input subsidization can achieve the desired self-
sufficiency. But this study is concerned with the fact that, given the 
prices, the augmentation and the addition to the natural resources in 
Egypt will achieve higher supplies, and hence will help in achieving 
self-sufficiency. 
Returning to Equation (3.7) or the long-run planning basis, the 
rest of the variables could be defined as; 
= number of land class c per feddan, where, c = 1, 2 .... 4 used 
in the production of jth crop. Notably, is no longer fixed, because 
in a long-run two main issues evolve: 
(1) Due to the expansion of housing, the current supply of farmland 
in Egypt decreases at a rate of 60,000 feddan annually. 
(2) The possibility of adding new supplies of farmland through the 
horizontal policy programs. This addition could be = 60,000 
feddan as the study will show. 
* 
= improvement in land of all classes in period t, where, t = 
time from 1 to 8.^ Notably, the improvement programs improve the quality 
of the existing supply of land, and hence works as a shifter in the pro­
duction function of the jth crop. 
C = total amount of capital available to the agricultural sector 
= (3.8) 
^The improvement program started in Egypt in the late 1960s. 
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Where: 
ô3 _ 
= limited amount of capital available for the production of the 
the jth crop in period t, 
= limited amount of capital available for the improvement pro­
grams in land class c; where, c = 1, 2 .... 4, and 
ht ' ». I) (3.9) 
Where: 
* 
= improvement in land class c in period t, 
3 = trained labor required for the improvement, and 
T = technology. 
Then, under the assumptions of the ordinary theory of the firm, i.e., by 
following the same maximization process in (3.1) - (3.5), the predicted 
target output level of jth crop in year 2000 could be specified as; 
«2000 ' ^<4- fit' fj' it' 
Where: 
P?., P^, C^, S , and T are defined before, 
Ilu ZLC u L JUC 
Pj^ = real price of jth imported item in period t, and 
= regulations and underlying production policies; where, 
^it* This is a dummy variable. 
—i * 
Notably that is no longer fixed, and is a shifter of the 
supply of jth main crop, i.e., if there is an improvement, the supply 
of the jth product and by-product (if any) will increase; and hence, 
Q2Q00 would be the output of the jth main crop required to achieve self-
sufficiency by the year 2000. 
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b. Consumption and price policies. Two main issues are considered 
in this part of the study. They are: (1) Given the desired shift in 
the aggregate supply function, then, if the price variations are mini­
mized, the regional allocations would be optimum, and hence, if this is 
the case, then: 
(a) Egypt could overcome the rural poverty, and 
(b) Egypt could achieve the desired price stability required for 
the self-sufficiency by the year 2000. In other words, let: 
(i) All prices for all inputs and outputs be related, 
(ii) The market adjusts simultaneously to the change in any of 
these prices. Further, 
(iii) Let the prices be random variables.^ 
Therefore, Egypt could achieve (a) - (b) by minimizing the variance-
covariance matrix of the prices subject to the self-sufficiency output 
level, i.e.. 
Minimize V = 
"•il °12 "in 
^22 °2n 
?.. 
nl 
1] 
(3.11) 
nn u 
= Variance-covariance matrix of ith and jth 
prices. For i, j = 1 .... n. 
No need to specify the distribution of the prices in this stage 
of the model. 
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Subject to qJ > Q*Jqq (3.12) 
Where; 
= actual output of jth crop, for all t, and 
Q2000 = desired self-sufficiency output of jth crop in the year 
2000. 
Notably, both and Q^qoo functions of real prices, therefore. 
the solution of (3.11) - (3.12) will result in the optimal price 
variability. Even though, the minimization procedure in (3.11) - (3.12) 
is simple, it will complicate the model. Therefore, the prices will 
be assumed to be exogenous. Future studies in this area could fit the 
model with (3.11) - (3.12). (2) Given the desired shift in the aggre­
gate supply function, and given the fact that population growth rate 
2 
will persist at 2.7 (%) , then, if the tastes could be changed and if 
the consumption of the jth item could be regulated through optimal 
consumption and allocation policies, then these regulations could 
help Egypt to be self-sufficient by the year 2000. In other words. 
Equation (3.6) could be generalized to get the target requirements 
of the jth product by the year 2000. Consider, 
(3.13) 
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Where: 
^2000 ~ predicted target requirements of jth product by the 
year 2000, 
P^, and are defined in Equation (3.6), 
* 
P = optimal price policies and regulations, 
pii 
* 
I = optimal consumption policies, 
= world market supplies of jth product, and 
Ng = total population in million individuals. 
**4 **i 
Therefore, Q2000 ^2000 required self-sufficiency pro­
duction and consumption of the jth main crop. 
4. Comparing the self-sufficiency alternatives. In this 
part of the model, this study will compare the proposed policies, on 
page 19 of this study, to the other self-sufficiency alternatives. 
Consider that the following options are available to a policy­
maker. 
(1) Egypt could follow an importation policy rather than being 
self-sufficient. 
(2) Egypt could follow one or a combination of the following 
policies to be self-sufficient rather than following an 
importation policy: 
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(a) Input subsidization policy, 
(b) Output price support policy, or 
(c) Investment in the Egyptian natural resources and taste 
adoption policies, i.e., this study's proposed policy. 
Then, the economic rationale suggests that a good policy 
is one which provides a positive net present value (NPV), 
X  •  6  • 9 
NPV = J* - C^)dt > 0, for all t (3.14) 
Where: 
= benefits of the proposed policy for all t, 
where t = 0, 1, 2 ...». 
= costs of the proposed policy for all t, 
where t = 0, 1 ... <=. 
Equation (3.14) is difficult to be estimated. This is because of 
the data limitations. In Chapter VI of this study, a theoretical com­
parison among all of these alternatives will be presented. 
Equations (3.1) - (3.13) are this study's theoretical model. In 
the next part of this chapter, the functions of the model, as well as 
the statistical procedure will be specified. 
Structural Equations 
Before specifying the structural equations and the variables in the 
model, it is reasonable to specify the model. The economic threory 
imposes some conditions, while the proposed policy imposes others. 
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These conditions are: 
(1) The input and output demand functions are homogeneous of degree 
zero in all prices and all prices and income, respectively, 
(2) The supply functions are homogeneous of degree zero in all 
prices, 
(3) An equilibrium condition, and 
(4) The stability of the equilibrium. 
Conditions (1) and (2) are imposed by the economic theory, while 
conditions (3) and (4) are requirements of the desired self-sufficiency 
policy, i.e., the policy proposed before by this study assumes that even 
if there is imbalance between the demands and the supplies for the time 
being, it is desirable to have such a balance by the year 2000. Further­
more, the equilibrium or the balance should be stable. 
The major estimation procedures in this model are the demand and 
the supply functions. To get a probabilistic form of Equations (3.10) 
and (3.13), a random disturbance term should be added to each equation. 
The distribution of these random terms will be determined later on. 
As for specifying a form for the supply functions, Askari and Cummings 
(2) estimated the supply response by using the simple Nerlove model. 
The model consists of three equations: 
(3.15) 
(3.16) 
(3.17) 
Where 
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= actual area under cultivation at time t, 
= area desired to be under cultivation at time t, 
= actual price at time t, 
P® = expected price at time t, and 
= other exogenous factor(s) affecting supply at time t, and g 
6 are the expectation and adjustment coefficients, respectively 
where 0 < 3 ^  1 and 0 < 5 ^ 1. 
The short and long-run elasticities by crop and region are estimated. 
Table A.3 in the Appendix includes the results of the study on Egypt as 
estimated by Askari and Cummings (2). The elasticities, according to their 
estimations, showed that the farmers turned out to be price responsive. 
This held true for rice and maize. The farmers were responsive to wheat 
and beans prices, and tended to be nonresponsive to cotton prices. 
Pongsihadulchai (38) applied the Nerlove model to Thailand agriculture. 
He estimated the supply response for rice, com, cassava, sugarcane, and 
kenaf. For different assumptions about Band 6, Pongsihadulchai (38) 
obtained different sets of reduced forms in the observable variables. 
The basic model in Pongsihadulchai's work is of the form, 
= Oq + P* + (3.18) 
Where: 
A^ = the actual planted area of crop under study, 
* 
P^ = the expected price of the crop under study, and 
= the random disturbance term. 
Since P* is mobservable; therefore, additional assumptions are neces­
sary in order to be able to estimate the parameters of the model. He 
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assumed and tested three models. They are: 
(a) The naive model, where 
(3.19) 
(b) The intermediate model, where 
P* = X + (1 - X)Pt_2 (3.20) 
(c) The adaptive expectation or geometric lag model, where 
P* - 0 < 6 < 1 (3.21) 
The models are self-explanatory. Further, by substituting different 
values for in (3.19) - (3.21) into (3.18), Pongsihadulchai (38) 
obtained the reduced forms of his model. Weaver (49) applied a modified 
version of the Nerlove model to estimate the aggregate supply of soy­
beans in the United States. The difference between Pongsihadulchai's 
(38) work and Weaver's (49) work, is that Weaver combined the error in 
the variable model with the Nerlove model. Weaver specified the follow­
ing model for the supply of Y^: 
' *0 + »1 ^ t+l.t + "t (3-22) 
ft+k- Go + «1 :t + 't (3-23) 
= To + ^ 1 :t + Tz Z; + s ".24) 
Where; 
= expected price at time t, 
^ = the future prices of the harvest contract observed at t, 
= the final cash price at harvest, 
= the aggregate supply of soybeans at time t, and 
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= other exogenous variable(s) affecting supply at time t. 
The choice of is hypothesized to be determined by relative expected 
prices. Consistent with this, all prices will be interpreted as rela­
tive. For example. Equation (3.22) states that the relative expected 
output prices are linearly related to relative future prices. In this 
general form, the model can be thought of as a block recursive simul­
taneous equation model. In its present form, the model is not identi­
fied; however, intuition suggests several prior restrictions which 
allow identification of the parameters of Equations (3.22) - (3.24). 
Specifically, if ^ incorporates all relevant information available 
at time t, then and may be assumed independent. Further, it is 
also intuitive that if information which occurs between planting (t) 
and harvest (t+1) is white noise, then it is reasonable to restrict 
(3.23) such that. 
That is, the following restrictions appear reasonable; 
Bq= 0, and = 1 
Imposing these restrictions, the reduced forms of the structural system 
may be written in one of the two following ways: 
Alternative 1: 
(3.25) 
1 t+l,t 
(3.26) 
^t = ^0 + ^ 1 °0 + ^ 1 "l ^  1 "1 "t+l,t + T2 \ + Vt \ (3.27) 
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Alternative 2: 
Vl - 'O + »1 Vl,t (3-28) 
?t = ^0 + n ^+1 + ''Z Zt + S - 'Ti V, (3.29) 
Weaver stated that alternative 2 provides a basis for a clearly 
less complex estimation method. Equations (3.28) - (3.29) can be thought 
of as partial:, reduced forms which represent a linear in parameters, 
recursive (in variables, not error structure) simultaneous equations 
system. The estimations of the reduced forms were done by using a 
three-stage least-square approach. 
In a similar fashion to the procedure used to derive this study's 
model. Weaver (50) included the future market in estimating the supply 
and demand functions. But this analysis is in no way related to this 
study. 
Heady, Faber, and Sonka (18) used a programming model to estimate 
national production, acreage, and yield under different alternatives. 
The results were a solution to the cost minimization model. They stated 
that the objective of the production problem is to find a set of Xs 
such that the function: 
f(c) = CX (3.30) 
is a minimiTm Subject to the following restraints: 
AX > b (3.31) 
X > 0 (3.32) 
Where: 
X = a column vector of production, transfer, and transportation 
activities. 
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C = a row vector of unit costs for these activities, 
A = a matrix of transformation or input-output coefficients, and 
b = a column vector of resource restraints and demand requirements. 
The allocation was also solved using the system represented in 
Equations (3.30) - (3.32). The pricing question is solved using the 
dual formulation of that system. The dual problem can be described as: 
Maximize g(P) = Pb (3.33) 
Subject to PA 4 C (3.34) 
I* > 0 (3.35) 
Where: 
P = a row vector of land rents and supply prices for the products, 
and 
b. A, and C are defined previously. 
Heady, Short, and English (19) extended the previous programming 
models to allow for the demand estimations, as well as the existence of 
a stable equilibrium in the commodity market. This model is close to 
this study's model except for using different techniques and conditions. 
Several other studies have been done to estimate the demand func­
tions. Ladd and Martin (27) used a Koyck model to measure contempo­
raneous and lagged effects. To explain this model, suppose that current 
demand can reasonably be stated a linear function of current and past 
prices and and current and past income and X2^_^. Ignor­
ing the constant terms, current demand is of the form, 
\ - : "li + : "21 %2t-i + \ 
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for all i = 1, 2 ... n. If = 0, for all i ^  1, this reduces 
to a conventional static linear demand equation. Assume that, 
\i ^2i 
, = — = X; for i > 1, and -1 < X < 1 (3.37) 
^li-1 ^2i-l 
Substituting Equation (3.37) into Equation (3.36), then, 
\ = 'lO ^  ^t-1 + "20 =: %2t.i + "t (3-38) 
Multiplying Equation (3.38) lagged one period by X and subtracting from 
Equation (3.36) yields: 
\ - ho ht + "20 ^ Jt-l + Ot - A \-l ".39> 
Assume that, up to time period zero, and have been zero and 
that, between time periods zero and one X^^ rises to 1 and then remains 
constant. Assume also that U^_j ~ 0 for all j. After this, once for 
all change in X^^, actual demand has achieved the new equilibrium level 
of demand when = Y^_^. Denote this equilibrium level by (Y)^. 
^10 
= ÏT (3.40) 
Then is the long run elasticity. Actual consumption at any 
time will be, 
" ''10 ".41) 
\ - \-l - "10^"', and 
«'t - ?t-l - (3.43) 
It follows that: 
Y^ - Yt_i = (1-X)[(Y)^ - Y^_i], and (3.44) 
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also that, 
Y 
^ = 1 - (3.45) 
(Y)t 
This indicates that, at the end of each period t, the proportion 
1 - of the total adjustment will have taken place. From Equation 
(3.44) 
T: - X Y 1 
(Y)t = 1 _ (3.46) 
Substituting (3.39), then, 
m - ho_x : ^ 20 V I ^ ^ t-1 (3.47) 
^^t 1 - X ^It 1 - X ^2t 1 - X 
The same study showed that under different assumptions the Nerlove 
model gives a similar argument. Koyck assumes Equations (3.36) and 
(3.37). Replacing (1 - X) by y in Equation (3.44), then, the resultant 
equation is the basic Nerlove equation as: 
Y^ - Yt_i = V[(Y)^ - Y^_i] + (3.48) 
and (3.46) could be written as: 
Y^ - X T 
(Y)^ = — (3.49) 
and (3.47) could be written as: 
- ho + ^ 20 ='2t + \ (3-5°) 
Where: ^ 
ho=^- '20 
or 0 < Y < 2 
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Ladd and Martin (27) also proved that except for the stochastic 
term, Nerlove's assumptions are conclusions in Koyck's analysis. And 
hence, in their economic content, the two procedures simply exchange 
assumptions and conclusions. Luppold and Havlicek (30) specified a 
recursive model with a causal flow originating from the demand relation­
ship and continuing through the supply relationship and ending with the 
price relationship. The model specified demand, supply, price, and one 
equilibrium identity for hardwood lumber. Intriligator (21) specified 
different forms for the demand equation. One possible specification of 
the function is: 
function is specified in the form (3.51), it will not satisfy the homo­
geneity condition. Also, is assumed to be exogenous to simplify the 
estimation procedure. Another possible form is a log linear or constant 
elasticity form such as: 
(3.51) 
Where b^ < 0 to insure negatively sloped demand curve, and b^ > 0 under 
the assumption that the jth good is normal. Further, p^ is the price 
of jth item and Y^ is the limited income to the household. If a demand 
= A P^l P^2 ... e^t 
t  1 ^ 2  n  
(3.52) 
and the homogeneity condition could be written as: 
b, + b_ ... b_ + c = 0 (3.53) 
Taking logarithms leads to the log linear representation: 
In = a^ + b^ In P, + b_ In P. ... P In P + c In Y 
t i l  i z  z  n n  
(3.54) 
+ U 
t 
and. 
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^ = m 
The condition in (3.53), the homogeneity condition, could be imposed on 
(3.54) to get the reduced form. Furthermore, price and income elastici­
ties can easily be computed from (3.54), i.e.; 
b^ = E^= own price elasticity of good 1 
a In 3 
Tis-p^ = TT;; • ^  (3.55) 
3 In 3 P. 
"j • ° Tïrr (3-56) 
For all j = 1, 2 ... . n 
9 In DÎ: 3 DÎ: „ 
Condition (3.53) could be written as: 
n 
E b. = - c, and (3.53)* 
i=l ^ 
This is the same result as Euler's theorem or the Caumot application. 
Alternatively, Equation (3.54) could be written as: 
In = a. + e. InP.+n. lnY + 6.t+U. (3.58) 
t J J J 3 J J 
Where: 
= per capita expenditure on jth good in constant prices, 
Pj = relative price of jth good, 
Y = total per capita expenditure in constant prices, and 
t = time. 
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Gj = own price elasticity for jth good, and could be > 0 
depending upon the nature of the income effect, 
T]j = income elasticity. Also, ry > 0 depends upon the nature of 
the good, i.e., normal or inferior, 
ôj = an estimate of the trend in demand. 
The form of (3.58) can be extended to any number of variables 
besides providing computational ease. In econometric literature, there 
are many other forms. Some of these forms are easy and some others are 
difficult- For instance, according to Intriligator (21), Stone speci­
fied the following demand function: 
In D. = a. + e. In P. + Z E..,lnP. | + r i. l n y  
2  2  3  2  y  2 2  2  2  (3.59) 
+ 6.t + U. 
2 2 
Where: 
Dj = per capita consumption of jth good, 
Pj = real price of jth good, 
Pj, = real price of other related goods, 
Y = per capita real income, 
Ejj, = the cross price elasticity of demand, and 
Gj, rij and 6^ are defined in (3.58). 
Fox specified an inverse demand function as: 
In P. = a, + 6, In D. + y. InY + iJ;. In Z. + U. (3.60) 
] } ] ] ] ] ] J 
Where: 
Zj = variables other than the quantity and the income that could 
lead to a shift in the demand function. 
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This formula reflects the fact that the quantity, rather than the 
price, is exogenous. 
So far, the previous studies have been reviewed. In this part of 
this chapter, the structural model for this study will be formulated. 
Basically, it seems reasonable, under the current price and produc­
tion policies in Egypt, to assume that the farmers are relative profit 
(non) responsive.^ Because of this fact, the Nerlove model in (3.15)-
(3.17) could be modified and written as: 
= ^ 0 + ^  \ + *2 Zt + "t (3.61) 
\ = Vl + e(*t-l - (3.62) 
\ = Vl + _ A^_^) (3.63) 
Where: 
0 < 3 £ 1, 0 < 6 ^  1, all the arguments are specified in (3.15)-
(3.17), and 
= expected relative profit of jth and kth competitive crops, 
for j, k = 1, 2 ... n, per Egyptian pound (BE) per feddan in 
year t. 
ir^ ^ = relative profit of jth and kth competitive crops, for j, 
k = 1, 2 ... n, per &E per feddan in year t-1. 
= expected relative profit of jth and kth competitive crops, 
for j, k = 1, 2 ... n, per BE feddan in year t-1. 
Relative profit means profit of jth crop relative to profit of 
kth competitive crop, i.e., both are in the same rotation for j, k = 
1, 2 ... n. 
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To calculate ir^ for any crop, however, one further specification 
is needed. Let, 
4 ' 4 • "î "it  ^ ".64) 
Where: 
= profitability of jth crop in period t, 
= price per unit per BE of jth crop in period t, 
= production of jth crop in period t, 
= price per unit per BE of ith input used in the production 
of jth crop in period t. 
= ith input used in the production of jth crop in period t, 
F = fixed cost of the production of jth crop per BE. And, 
i - it + 
Equation (3.65) states that the (real) price of jth crop includes two 
permanent components. They are: 
p^^ = price per unit per LE of final output of jth crop in period 
t, and 
P^^ = price per unit per iE of by-product (if there is any) of 
jth crop in period t. 
The specification in (3.65) is often neglected. The importance of such 
specification is that it gives some insight about the way of formulating 
the agricultural production decisions in Egypt. Substitute (3.65) in 
(3.64), then, the computational formula for this study could be written 
as: 
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•t = • '4t> + < • "it ^ 0-6S) 
Where: 
< • 4t + 'it «.67) 
and = final output of jth crop in period t, 
= by-product of jth crop in period t. 
To get the reduced form of this model, substitute (3.62) in 
(3.61). 
At = *0 + h'Vl + 6(\.1 + 6(11^.1 - "t 
= Sq + - B) + 6 ^2 * ^t (3.68) 
From (3.63), 
\ = Vl + * At - * Vl (3.69) 
Then, it follows that 
4% = Afl (3-70) 
Substitute (3.70) in (3.68). Then, 
\ = (1-3) ^ + Sg a + a^ 6(l-e)ir®_j^ + a^ 5 g Tr^_^ 
+ S + S 
(3.71) 
Now, in this stage of the model, a number of testable hypotheses could 
be made. The hypotheses are: 
(1) 0=1, or adaptive expectation hypothesis, 
(2) 6 = 1, or partial adjustment hypothesis, and 
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(3) Sg = 0, or the area planted in year t depends only on the 
relative profitability and the planted area in year t-1. 
Also, a combination of these hypotheses could carefully 
be stated. 
Let, 0=1; then. Equation (3.71) reduces to; 
= ag 5 + (1-Ô) A^_i + a^ S ir^_^ + a^ Ô + 8 (3.72) 
This equation could be written as: 
At = T|»o + \ + ^ 2 "t-1 + *3 Zt + ^ t (3-73) 
Where: 
"'O = 0^ 
= (1-6), 
^3 ^  ^ 2 
= 6 Ut 
Equation (3.73) is just identified, provided that A^ and A^_^ are 
endogenous variables and ir^ ^ and are exogenous variables. Further, 
if instead Ô is assumed to be equal to 1, then Equation (3.71) reduces 
to: 
= ag + a^(l-8) Tr®_^ + g n^-i + *2 \ (3.74) 
Equation (3.74) could be written as: 
At = *0 + ^ 1 Vl + ^ 2 *t-l + *3 Zt + "t (3-75) 
Where: 
» t t 
= a^(l-e), = a^ 6 , and = a^. 
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Equation (3.75) is over identified. But is not observable, and 
hence,further specification should be made. If, on the other hand, 
6 = g = 1 and a^ = 0, then. Equation (3.71) reduces to: 
At = *0 + \ %t-l ^t (3-7*) 
Equation (3.76) is just identified. Furthermore, all the variables 
are observable. Equation (3.76) is an easy form for estimation. The 
time variable could be added to Equation (3.76) to represent the tech­
nology. Then (3.76) could be written as: 
At = *0 + *1 't-1 + *3 T + "t 
Where: 
T = time variable, and T = 1, 2 .... 8 in this case. 
This study will estimate Equation (3.77) provided that T is not corre­
lated with either or The estimation period will be from 1971-
1979. This is because of many considerations, such as: 
(1) All the structural changes in the Egyptian agricultural sector 
had been completed by the end of the 1960s. Therefore, it 
seems reasonable to study the farmer's responses after 1970. 
(2) The data available to the researcher are limited. Future 
research in this area could estimate (3.71) under different 
assumptions. Equation (3.77) is the first reduced form in 
this study's model. It states that the farmers take into con­
sideration the relative profitability for the jth and kth crop 
in period t-1, when they make their cultivation decision in 
period t. Because of the limited availability of the 
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agricultural farmland in Egypt, the model specified (3.61)-
(3.77) and the assumption about the profit response are very 
realistic. This study will also estimate the profitability 
matrix to configurate the farmers' production preference among 
all the alternative crops.^ 
As for estimating Equations (3.10), this study will estimate a 
functional form which is flexible to include all the possible shifters 
such as; all other commodity prices, input prices, technology, etc. 
Consider the case where the supply function of jth crop could be written 
as: 
= £(4- it ' Ct' 4- V (3-7*) 
= *0 + *1 ^ £t-l - '2 c: + «4 
1=1 
+ 5^ + «2 T + 0; 
(3.79) 
Where: 
* 4  
= optimal output of jth crop in period t, 
^ = real per unit of final output of jth crop in period t-1, 
n 
Z P = composite real payment to n inputs used to produce jth 
i=l 
crop in period t. 
The objectives of using this composite real variable are: 
(a) To reduce the multicollinearity as the study will show. 
(b) To simplify the estimation procedure. (Since there is no 
need to examine the separable effects of the input prices on 
The definition "profitability matrix" is original to this study. 
This definition has no roots in previous work. It stands for an (n x n) 
matrix as the study will show. 
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the supply, it seems reasonable to use the composite variable 
n 
Z Py.) 
i=l 
= real limited amount of capital available to jth crop in 
period t, 
= the increase in the production of jth crop due to the improve­
ment in all land classes, 
= dummy variable. It takes values from 0 to 1 to reflect the 
underlying production policies, 
Note that, if is included in the function, the intercept should 
be deleted in order for the determinate of the matrix to a nonzero value. 
T = time. T is also used to represent technology, and 
= random disturbance. 
As for it could be calculated from the published figures about 
the improvement in land productivity. These figures are available from 
The Ministry of Agriculture (33) (Table A.4 in the Appendix). If one 
lets (IM) stand for the average improvement in the productivity per 
feddan of jth crop, then, the increase in the production of jth crop is 
i * (IM • A ). This value is observable and is equivalent to S . In 
t lit 
other words, let, 
q!^  = (pL • 
^ .ft . t t (3.80) 
= AJ (p]^ + IM) 
Where all the variables are specified before, and 
= productivity of jth crop per feddan in period t. 
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Notably, (3.80) is based on the assumption that all land classes need 
improvement. This assumption is very realistic under the intensive 
land use, as in Egypt. On the contrary, it seems unreasonable to in­
clude the area under improvement only. In the long-mn, all the land 
classes need different improvement treatments. And, since this study 
proposes a long-run policy, then, the approximation in (3.80) is reason­
able. Substitute (3.80) in (3.79): 
. «0 + 4-1 - »2 Ct + «1 
1—1 
+ *2 T + *t 
(3.81) 
One further approximation is required at this stage. This approxima-
n 
tion is about E P . This value could be approximated by the real 
i-i ^ . 
average variable cost of producing the jth crop per feddan (V^), i.e., 
if this variable is included in (3.81), it reads; The higher the real 
average variable costs of producing the jth crop, the lower the total 
output level, and vice versa, provided that all the fixed costs will 
be paid whether the farmer produces or not. Furthermore, the input 
subsidizations are included in V^. In other words, if the government 
of Egypt wants to encourage the production of the jth crop, it should 
reduce V^. This sense does not contradict the economic theory, and 
it helps in making the estimation procedure easy and accurate. Then, 
Equation (3.81) could be written as: 
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Aj = ^ vj 
+ iM) (pJ^ + IN) (P^t + m) 
(3.82) 
«3 _4 ^2 
+ -j Cj + T + — , or 
(pj + m) ^ (pj + IM) (p] + IM) 
AJ = Kq + Pjt_i - Vj + K3 cj + T + (3.83) 
Where: 
°i 
K. = —: , for i = 0, 1 ....3 
"• (PJ^ + DO 
^2 
' (PJ^ + IM) 
Equation (3.83) is a modified version of the Nerlove model. Both Equa­
tions (3.82) and (3-83) are over identified and could be estimated. In 
* , 'i *4 
a similar fashion, one can estimate by the value (0 ); where, 
'4 
0 is the percentage increase in the production of jth crop due to 
'4 
improvement programs. It is worth noting that both IM and 0 are 
'4 
long-run coefficients. If one considers 0 instead of IM in fitting 
(3.78), the reduced form of this alternative could be inferred as: 
Q*" - »c + *1 - «2 i + "3 + -4 "Î' + *2 T + (3-84) 
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It follows that 
*i "O 4. !i p3 - , vi 4. °3 si 
IZITTT"^  
^ x.^,. 
(3.85) 
1-a^ 0 ^  1-a^ 0 ^  
- Ko + %! it-1 - «4 + 4 cj + T + M; (3.86) 
Where: 
«1 
K. = Tf , for i = 0, 1, 2, 3, 
l-»4 0 ^  
^2 K, = q- , and 
" 1-^4 0 ^  
U 
M = 
l-«^ e'3 
Equation (3.86) is over identified and is estimable. Furthermore, 
Equations (3.83) and (3.86) are similar, if not the same. But thé coef­
ficients of (3.86) are more difficult to be interpreted than the coef­
ficients of (3.83). The estimation procedure for Equations (3.83) and 
(3.86) is approximately the same. Finally, as in Equation (3.82) or the 
modified versions, i.e.. Equations (3.83) and (3.86), all the expected 
shifters in the aggregate supply function of the jth crop are included. 
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Furthermore, any of these equations could be used to analyze all the 
self-sufficiency policy alternatives.^ 
As for estimating Equation (3.13), the estimation procedures are 
much more difficult than the supply equation. Several studies have 
been reviewed in order to obtain a reasonable form of (3.13). But 
some variables in this function are very hard to be related to their 
observable equivalence. Let the function be written as; 
^nder the input subsidization alternative. Equation (3.2) could 
be written as: 
n 
n = Pj f(X^j., Lj, Cj, T) - ( E (W^ - 6^) + F) (3.87) 
Where all the arguments are specified in (3.2), and 6^ is subsidy 
provided by the Egyptian government per unit of inputs used. Then, 
by following the same maximization processes in (3.2)-(3.5), the 
supply function of jth crop is: 
Pit, pj, r, cj, T) (3.88) 
Where all the arguments are specified in (3.2)-(3.5), and r is real 
subsidy provided by the Egyptian government per unit of input used in 
period t. 
Under the price support alternative. Equation (3.2) could be 
written as: 
TT = (P. + 0^) f(X^^, L^, cj, T) - ( Z W. • + F) (3.89) 
] t nt c t i=l 
and the resulting output supply function as: 
't- O-90) 
Where all the arguments are specified in (3.2)-(3.5), and 0 = real 
supports provided by the Egyptian government per unit of output of 
jth crop in period t. 
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<=? - V- "t' (3-91) 
One possible specification of (3.91) is restricted log linear form. 
Let: n . . , ,, . 
0*1= pi pf iÎ2 S S ^ 
e"' 
(3.92) 
n 
and Z (3.93) 
r=l 
Taking the logarithms of both sides, then. 
In C*j= a^ + In pj + Z X. In P?^ 4- X In Y» - ô, K 
til t 1 t n+1 t 1 
(3.94) 
• (I-E) + «2 Ng + 5^ 
Where all the variables and the parameters are defined as follows; 
a^ = In A, 
X^ < 0 to insure negatively sloped Marshallian demand curve, 
P^ = real price per unit of jth crop in period t. 
V \ > 
i = 0 for all X^'s depending upon the interrelationships 
between r=l, 2 .... n goods, 
P^^ = real price per unit of.other related crops in period t, 
X .- > 0 under the assumption that jth crop in normal good in the 
n+1 
range of Y^. 
= limited real income to the household in period t. 
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K = a policy subjective coefficient that takes values between 0 
and 1. Or 0 < K ^  1, and 
I-E = imports-exports of jth crop in period t. The value K • (I-E) 
* * 
is an approxy for and I . 
In other words, if Egypt could adjust her price and consumption policies, 
such that the requirements of jth crop are reduced by K, then, this will 
help Egypt to achieve a reasonable degree of self-sufficiency by the 
year 2000. This approximation could be done in several ways; further­
more, the approximation takes care of the desired self-sufficiency diet 
changes. The adjustment of price and consumption policies in Egypt is 
very important because of the dramatic shifts in the aggregate demand 
in the last three decades. Even under high population growth rate, 
the requirements of the jth crop could be reduced by radically changing 
the current price, subsidy and consumption policies. The following 
are examples of possible adjustments: 
(a) The Egyptian society could adjust its tastes to diverse kinds 
of the same item. For example, the society could adjust to 
a mixed wheat bread rather than white wheat bread, frozen 
meat, milk, or other foods rather than fresh ones. Besides 
the tastes change, the demand for food, oil, sugar, etc., 
during some months of the year should be reduced. 
(b) The Egyptian government, on the other hand, could direct the 
subsidies provided to the consumers, i.e., the higher, middle, 
and lower income classes should be differentiated in terms of 
the price of the same item. Or alternatively, the government 
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should reconsider the issues of the income distribution with 
no subsidies at all, i.e., the way in which the government 
helps the poor should be reconsidered in accordance with chang­
ing the current cost of living. 
(c) Even the middle and lower classes should only get subsidies for 
the necessary diet with eventually changing the tastes to 
eliminate the phenomenon of "keeping up with the Joneses." 
(d) Finally, the price adjustment should include all the marketing 
charges, retail profits, etc. 
Through adjustments (a)-(c), the requirements of the jth crop will 
be reduced by K and this will help Egypt to maintain a reasonable 
degree of self-sufficiency. 
Ng and are defined before. The reduced form of (3.94) 
could be obtained by substituting (3.93) in (3.94), 
*i i Oi 
In C-' = a^ + X In P-; + S X In P -
t J. X t 1 t 
= ?! + Yg In Pj + Yq. In P°^ - Y3 In 
- 6^ K(I-E) +62»^+ (3.95) 
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Y  = - E  X  = X . , ,  a n d  t h e  r e s t  o r  t h e  v a r i a b l e s  a r e  d e f i n e d  
^3 r=l ^ *+1 
before. 
Equation (3.95) is over identified and is estimable. Before 
fitting (3.95), however, one final approximation about should be 
made. This approximation depends upon the data availability and it 
will be discussed later in this study. 
Estimation Procedures 
So far, the structural model was the main concern. The reduced 
forms and the variables in the model have been identified and defined. 
The estimation procedures of this model will be based upon a single 
equation type model. In dealing with the time series data, several 
issues have to be considered. These issues are: 
(1) The possibility that the exogenous variables are collinear, 
i.e., the existence of the multicollinearity. 
(2) Due to the nature of the time series data, it is highly likely 
that the error terms are correlated with one another, i.e., 
the existence of the autocorrelation. 
(3) If (1) and (2) or both exist, the error variance will be 
heterogeneous, not homogeneous, and this will lead to a heter— 
oskedastic distribution for the stochastic term. 
(4) The possibility that one or more than one independent vari­
ables are measured with error. 
In dealing with these issues and others, this study will develop 
the following estimation procedures. 
59 
To configurate the rates of growth over time, study will follow 
the following procedure: 
Let = f(X^) for i=l n (3.96) 
=  a ± e X ^  +  U ^  ( 3 . 9 7 )  
Where: 
= the study's variable. For all i. 
= time. For all i. 
Then, 
: 3 Y, I 
^i " 3 X. * 77 ~ - Y7 (3.98) 
11 1 
Where: 
Y^ = estimated time rate of growth in Y^. And, 
6 = the least-squares estimate. 
As for estimating the functions in the model, the study will 
start by determining a rough mathematical form for the function. The 
determination of the form is either imposed by the economic theory or 
could be inferred from a scatter plot of the data. The number of the 
variables in each single equation will be chosen upon the stepwise 
2 
maximum R improvement technique. The technique was developed by 
James Goodnight and explained in the 1979 SAS manual. 
Consider the case where the functional form of the equations 
could be written as: 
Y = Xg + U (3.99) 
= fixed part + random part 
•^This estimator developed upon Branson's (4) definition. Further, 
the properties of will be studied after studying the distribution 
of g. 
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Where: 
Y is a column vector of N observations on the dependent variable; 
X is an N X (M + 1) vector of observations on M independent 
variables and a column of ones; 
g is an (M + 1) X 1 column vector of coefficients; 
U is an (N X 1) vector of errors. 
Assume that: 
E[U^] = 0 for all t (3.100) 
E[U^] = vp- for all t < « (3.101) 
E[Ut Ug] =0 for s f t (3.102) 
E[Xit U^] = 0 for all i (3.103) 
Further, assume that all X^'s are constants measured without error. 
By this assumption, X_'s are fixed, no linear relation will exist 
between the independent variables or the multicollinearity is absent. 
The Ordinary Least-Squares (OLS) estimate of g in (3.99) is given 
by: 
6 = (X'X)'^ x'y (3.104) 
provided that (X'X) exists and is a nonsingular matrix. The estimator 
in (3.104) is Unbiased, as well as is the Best Linear Estimator (BLUE), 
i.e., has minimum variance among all other linear estimators ;^ further­
more, Ladd and Martin (27) and Intriligator (21) stated that if in 
addition to assumptions (3.100)- (3.103), the U^'s are assumed to be 
^These results are commonly known as the Gauss-Markov theorem. 
The details of the Theorem are explained in (21) and (22). 
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normally distributed,^ the OLS estimator possesses the Maximum Likeli­
hood (MLE) properties of sufficiency and consistency and are normally 
distributed, i.e., the distribution of g is; 
3 - N(e,(X'X)~^ I) (3.106) 
Given the distribution of g in (3.106), the study could utilize the 
2 
statistical theory for testing all or some g^'s. Further, 100 (l-a)% 
confidence intervals and predicted values for the year 2000 could be 
inferred. 
^^'s are assumed to have a density function as: 
' 1 ^  
f(U^) = I - exp. —5for - » < u < » (3.105) 
_ otherwise. 
2 There are several ways to perform this test. The general form of 
the test is: 
_ <8S-80S'' "-lO" 
F 2 ~ Vk 
s 
Where: 
3^^ are specified under the null hypotheses. 
—1 ' -1 
Ag are the portion of (X X) that matches 3^. 
And s^ = ^ (Y'Y - s'x'y) 
2 For K = 1, the test gives results equal these given by t . 
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Now since the distribution of $ is known, this could help in infer­
ring the distribution of Y in Equation (3.98). But before inferring 
the distribution of Y, the distribution of Y should be determined. There 
are several ways to infer the distribution of any variable. Some of 
these ways are very naive and some of them are very sophisticated. Larson 
(28) and Freund and Walpole (2) explained all of these ways. For instance, 
one could infer such a distribution from: (1) The knowledge known about 
the distribution of some other variables, (2) The distribution of the 
single observation in the population could also help one to infer the 
distribution of variables in the sample. For example, what is based on 
normal is normal, (3) Under certain limiting conditions the Moment 
Generating Functions (Mgf) could be used. This is due to the fact that 
Mgf has one to one correspondence with the probability distributions 
(densities) when the former exists. And finally, (4) One can use (1) 
and the simple expectations. There are, however, other ways some of 
them are easier than (1) - (4) and some others are much more difficult. 
For simplicity, consider Equation (3.97). In this equation, the distri­
bution of U^, as specified in (3.105), and the knowledge about could 
help in inferring the distribution of Y^. Let assumptions (3.100) -
(3.103) and (105) hold, then, 
E(Y.) = E(a + .8 X. + U.) = E(a) + E(6 X.) + E(U,) 
Jl — X X — 1 J. 
by the properties of the expectations. 
= a + B X. (3.108) 
— 1 
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And 
V(Y^) = V(a + B + Uj.) = V(U^) = (?• (3.109) 
provided that U^, a and are pairwise independent, i.e., the covariance 
terms are = 0. From (3.108) - (3.109) 
- (a + B X^, a^) (3.110) 
Further, the distribution of could be inferred from the assumptions 
about since Y^ is a linear function of U^. Therefore, Y^ would have 
a normal distribution. Then, 
Yj_ ~ N(a + 3 X^, 0^) (3.111) 
Furthermore, under assumptions (3.100) - (3.103) and (3.105), g has 
the following distribution: 
$ - N(6, 2 ) (3.112) 
I (X - X)2 
i=l ^ 
g in (3.112), on the other hand, exhibits all the maximum likelihood 
estimator's properties specified before- One more property of the MLE 
is called the invariance property.^ Then, from (3.111), (3.112), and 
the invariance property of MLE, the distribution and the property of 
Y^ could be inferred as follows: 
Y. = + I _ + B • YT^ (3.113) 
1 — — - X 
• * * . 
It follows that Y is a MLE of Y^. Further, Y^ is normally distributed, 
since it is a function of normal. It also follows that Y. exhibit all 
_ 
Freund and Walpole (12) stated this property as:. "If 0 is a maximum 
likelihgod estimator of 0 and the function given by g(0) is continuous, 
then g(0) is also a maximum likelihood estimator of g(0). This holds true 
for any 0 in the parameter space 0." 
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the MLE properties and need not be unbiased.^ And the percentage rate 
of growth in Y evaluated at the mean value is: 
Y =-i-• 100 (3.114) 
Y 
Therefore, this study's estimation of the time rate of growth e:diibits 
desirable, statistical properties. 
Due to the nature of the time series data, some of the assumption 
stated before may likely be unfulfilled. Good model specifications, 
however, help in the fulfillment of some of these assumptions, and hence, 
help to avoid problems (1) - (4) on page 58 of this dissertation. In 
other words, if the model is specified upon the economic theory and the 
data provide sufficient enough information, then problems (1) - (4) will 
be avoided or at least the estimations will be reasonable. 
Under the assumption that Xs are nonstochastic and no linear 
dependence exists in the X matrix, i.e., the matrix of the exogenous 
2 
variables satisfies the rank condition, then, the multicolinearity 
will be absent. Intriligator (21) and Johnston (22) emphasized that 
under the case of perfect colinearity, i.e., |x x| = 0, the estimation 
of the parameters will be impossible. Even under less than perfect 
collinearity, i.e., |x xj = 0, the OLS estimators will lose some desir­
able properties. 
^The expectation and the variability for lower degree polynomials 
are not straightforward. This study will not elaborate on these opera­
tions and will leave them to future studies in this area. 
2 
The rank condition as specified by Intriligator (21) is p(X) = K 
for a (n X K) matrix of explanatory variables. 
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The existence of multicollinearity will increase as the number of 
variables in the regression equation increases, as stated by Tweeten 
(47), especially if many dummy variables are included in the equation. 
Intriligator (21) and Tweeten (47), among others, examined some sets of 
alternatives to deal with multicollinearity. For dealing with perfect 
multicollinearity, Intriligator suggests the following solutions: 
(1) Eliminate those variables which can be expressed as linear 
combinations of the other explanatory variables. 
(2) Estimate the linear combination of the coefficients rather 
than single coefficients. Notably, under this alternative, it 
is difficult to determine the separable effects of the explana­
tory variables. If, on the other hand, the multicollinearity 
is viewed as a deficient sample information problem, i.e., if 
the sample data do not provide "rich" enough information to 
estimate the parameters, Intriligator suggests other approaches 
such as: 
(a) Collect more data. Notably, the data being collected 
should be different from that already available and exhibit 
multicollinearity. 
(b) Scale down the model to match the data available. This 
could be done by changing the specification by dropping 
some of the explanatory variables (as in the case of per­
fect multicollinearity) or to average or to aggregate 
certain groups of variables. 
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(c) Live with the multicollinearity, especially if (a) - (b) 
are difficult to do. Similar ways of dealing with the 
multicollinearity are suggested by Tweeten (47). Further­
more, both Intriligator and Tweeten indicate several con­
sequences that could happen in the presence of the multi­
collinearity such as: 
2 (i) R may increase or decrease with higher intercorrela-
tion coefficients r^g» ^13» etc. But, the regression 
coefficient will be unstable when high intercorrelations 
are present. 
(ii) F and t tests are high and low, respectively, which may 
lead to falsely rejecting or accepting a true null 
hypothesis. 
(iii) Even if (i) and (ii) could happen, the multicollinearity 
is not a serious problem if the primary purpose is 
forecasting, i.e., one can usually obtain good fore­
casts despite the presence of multicollinearity, since 
the same relationships among the explanatory variables 
usually exist in the forecast period. If, however, 
the purpose is structural analysis, specifically that 
of disentangling separate influences of explanatory 
variables, then multicollinearity is a very serious 
problem that must be addressed. Based upon the previous 
discussion, the multicollinearity is not expected to 
be present in this study's model. This is because: 
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First, the variables are chosen upon a well-defined 
economic theory. Second, the number of variables in 
each reduced form is reasonable. Furthermore, the rela­
ted variables have been combined in one explanatory 
variable as the study has shown. And, third, the pur­
pose of the model is to forecast the supplies and the 
requirements by the year 2000. Therefore, even in the 
presence of the multicollinearity, the estimation will 
be good. 
As for the serial correlation (autocorrelation), the stochastic 
disturbance terms are not independent of one another, i.e., assumption 
(3.102) is unfulfilled. Or, the elements off the principal diagonal of 
the covariance matrix, E(U^U^), are not all equal to zero. Intriligator 
(21), Ladd (26), Johnston (22, 23), and Orcutt and Winokur (35) 
handled this problem in much detail. The major issues in all of these 
studies are: 
(1) If the autocorrelation is present, then, how will 3 be 
affected? 
(2) If the autocorrelation is present, then, how badly biased will 
the F and t tests be? 
(3) If the autocorrelation is present, then, how close to the 
reality will the forecasted value be? 
Intriligator attributed the problem of the autocorrelation to the 
components of U^'s. Or, it is mainly a misspecification problem, par­
ticularly the exclusion of relevant variables from the model. The 
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presence of the autocorrelation, however, will cause the t and F tests 
to be biased. Assume that the first order autocorrelation is present, 
i.e., 
let = p U , + e^ (3.115) 
t t—1 t 
Where; 
|p| < 1 and, and e^ are independent, i.e., 
Cov(Ut_i, e^) = 0 (3.116) 
For all t ^ 2. Further, 
e^ . NID(0, a^) (3.117) 
Johnston (23) has shown that under these conditions, the variability . 
of 3 will be 
2 2 2 
Z  X .  Z  X .  Z  X .  
i=l ^ i=l " i=l 
-r 2p^ ^  ^ " ) 
i i (3.118) 
If p = 0, then (3.118) reduces to the variability of g in (3.112). This 
implies that both the least-squares estimator and the prediction will be 
badly biased in the presence of autocorrelation. 
The Durbin-Watson (DW) test for autocorrelation will be used in 
this stage of the model. Since X is nonstochastic by assumption and no 
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lagged dependent variable will be used as explanatory variable.^ 
Furthermore, under the assumptions (3.116) - (3.117), Equation (3.115) 
could be viewed as a simple regression problem. If one adds the 
2 
assumption that ^ is fixed, then: 
p = — (3.119) 
n 
2 
t=2 ^t-1 %t 
n 
E 
t=2 %t_l 
Where: 
p = estimated serial correlation coefficient. 
2 
Further, under assumptions (3.116) - (3.117) and is fixed, then, 
p is an unbiased estimator of p. But, due to the fact that U^'s may 
not be observable, then the study could utilize 30LS in the following 
manner: 
BOLS (3.120) 
Then compute, 
n ^ ^ 
: 
p = , never be > 1 (3.121) 
In order to get a reasonable estimate of S in the presence of the 
2 
autocorrelation. Fuller proposes the following way: 
Orcutt and Winokur (35) and Johnston (22) examined the issue of 
using lagged dependent variables under the first order autoregressive 
scheme. This study will use lagged dependent variables to create new 
variables, but will not directly use the lagged dependent variables. 
2 
Wayne A. Fuller. "Statistics 538 Class Notes." Department of 
Statistics, Iowa State University. 
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(1) Compute p as in (3.120) - (3.121). Notably, p never exceeds 
1, while p may exceed 1. 
(2) Transform the data set, such that: 
TY = T X  S + TU 
W = Z3 + V 
Then, 
1 I 
6 = (Z Z) Z W 
Where; 
Z = TX , 
V = TU . And, 
T = 
1-P 0 0 0 
-P 1 0  0  0  
0 . . 0 
. 0 . . 0 
1 0 0 0 . . 0 
(3.122) 
(3.123) 
(3.124) 
(3.125) 
-P 
The statistics in (3.124) is GLS estimate of g. On the other hand, g 
is BLUE g provided that U^ is not known. By this simple two-step esti­
mate, the least-squares estimate of the parameters could be obtained. 
There are many other methods to deal with the estimation in the 
presence of the autocorrelation. Ladd (26) and Ladd and Martin (27) 
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proposed the modified version of the Gauss-Newton nonlinear regression 
procedure. This procedure was developed by Fuller and Martin and called 
the Autoregressive Least-Squares (ALS). This procedure is an iterative 
procedure for obtaining simultaneous estimate of g and p. 
The choice of which way to deal with autocorrelation depends mainly 
on the computational ease, i.e., this study has no preference in using 
either way; whichever is handy in the computer manual will be used. 
There is still one more problem which is the heteroskedasticity. 
Intriligator (21) explained this phenomenon as the case in which: 
1 t 
var(U^) f var(U^) for i r i , or (3.126) 
var(U^) = » for some i 
1 
Alternatively, the elements along the principal diagonal of E(U^U^) 
either are not equal or are infinite. This case, however, is ruled 
out by assumption (3.101). If the case in (3.126) exists, the least-
squares estimates will not be efficient and the tests of significance 
will be invalid. This study, however, will assume that the error vari­
ance is constant over the sample or the variance is homoskedastic. 
For estimating each function, the study will try different degree 
polynomial models (depending upon the nature of the data). The best 
-2 
fit, however, will be chosen upon maximum R , where: 
2 
= adjusted R 
Where k is the number of regressors, and (k+1) is subtracted from n 
because a constant term in addition of these k regressors will be 
estimated. 
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The validity of the model, specified before, could be tested by 
2 
comparing the forthcoming results to the actual values. U - coeffi­
cient will be used in this stage, where: 
^ 2 1 
2 t-1 " U = — for all t (3.128) 
Where; 
= actual value in year t, and 
= predicted value In year t. 
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CHAPTER IV. THE STRUCTURE OF THE 
AGRICULTURAL SECTOR IN EGYPT 
This part of the study is mainly concerned with the basic structure 
of the agricultural sector in Egypt. As this study has shown in Chapter 
II, there are some structural changes due to following several production 
policies in the last three decades. In order for this study to propose 
its long-run self-sufficiency policy, the current structure of the agri­
cultural sector in Egypt should be studied. Notably, this part of the 
study is the first analytical part. Further, the forthcoming results 
may or may not support the previous studies in Chapter II. In other 
words, the review of literature will be examined in this chapter. 
According to the classical economists, the factors of production 
could be classified into: land, labor, management, and capital. This 
classification shows that these four factors cooperate in any produc­
tion processes. As in the case of Egypt, several considerations should 
also be taken into account besides the previous classification. This 
study will analyze this classification and the considerations in the 
following parts of this chapter thereof. 
The Land 
The land is, by and large, the major factor of production. All 
other resources work on the land. The land in general is a homogeneous, 
immobile factor. Further, the short-run supply of land resources is 
fixed. The cultivated area of the land resource, however, is subject 
to the society's decisions, i.e., the society's decisions could work 
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in the direction of increasing or decreasing the current supply of culti­
vated farmland. 
There has been several ways of classifying the land resource in 
Egypt. Emarah (9) handled some of these ways in detail. In summary, 
there are, according to the physical classification of the Ministry of 
Agriculture (33), six land classes. Table 4.1 shows the area of each 
class and the percentage of these areas. Table 4.1 shows that except 
for land classes 5 and 6, which are invalid for cultivation, about 50 
percent of the farmland needs different improvement treatments. This 
fact reflects the significance of this study's proposed self-sufficiency 
policies to Egypt. 
The Ministry of Agriculture (32) classified the land resource, 
according to the land's productive efficiency, into five classes. They 
are: 
The first productive area includes farmland with the maximum pro­
ductive efficiency, i.e., the farmland with 5.00 - 4.30 efficiency 
units. The area of this class is about 2.10 million feddan which repre­
sents about 37.24 percent of the total area. 
The second productive area includes the farmland with degree of 
efficiency between 4.20 - 3.50 efficiency units. The area of this 
class is about 2.03 million feddan which represents 36.05 percent of 
the total area. 
The third productive area includes the farmland with efficiency 
degree 3.40 - 2.70 efficiency units. The area in this class is 
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Table 4.1. The physical classification of the Egyptian farmland^ 
Area 
/{[and 
class 
Area ^ 
in feddan 
Percentage of the 
area relative 
to the total area 
Class 1 359,617 4.91 
Class 2 2,631,313 35.89 
Class 3 2,238,865 30.54 
Class 4 556,750 7.59 
Class 5 882,820 12.04 
Class 6 662,640 9.04 
Total area 7,332,005 100.00 
^Source: Computed from Emarah (9). 
^Feddan = 0.42 hectare. 
about 1.107 million feddan which represents 19.61 percent of the total 
area. 
The fourth productive area includes the farmland with efficiency 
degree 2.60 - 1.90 efficiency units. The area in this class is about 
0.221 million feddan which represents 3.92 percent of the total area. 
The fifth productive area includes the farmland with degree of 
efficiency between 1.08 - 1.00 efficiency units. The area in this class 
is about 0.179 million feddan which represents 3.18 percent of the total 
area. 
The results of this classification show that the agricultural 
farmland in Egypt decreased from 5.97 million feddan to 5.64 million 
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feddan in the period 1966-1970 as compared to 1971-1975. The annual 
decrease in the area is about 66,000 feddan. These results confirm 
the results of El-Nagar and Aita (8b) as stated in the review of the 
literature of this dissertation. Later on in this part, this study 
will compare this rate with the annual addition to the current supply 
of farmland through the horizontal land programs. 
In comparison with 1966-1970 classification, the classification in 
1971-1975 reflects the significance of the vertical land policy pro­
grams in Egypt. Table 4.2 shows this comparison. The increase in 
the efficiency and the decrease in the area reflect the importance of 
this study's paradoxical self-sufficiency policy. 
Table 4.2. The results of the economic classification in the period 
1961-1970 as compared to the period 1971-1975& 
1966--1970 1971--1975 
Productive Area in Percentage Area in Percentage 
area feddan from total feddan from total 
First 2,169,370 36.31 2,101082 37.24 
Second 1,436,037 24.04 2,033,965 36.05 
Third 1,354,162 22.67 1,106,511 19.61 
Fourth 875,469 14.65 221,002 3.92 
Fifth 138,923 2.33 179,286 3.18 
^Source: Ministry of Agriculture (32). 
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Emarah (9) used the Least Significance Difference (LSD) and came 
to the same conclusions. 
As for the farm size in Egypt, it is characterized by small sized 
farms. Table 4.3 shows a comparison between the size of the ownership 
before and after the agrarian reform laws. As stated in Chapter II of 
this dissertations, some economists, soil experts, etc., call for con­
solidating the small farms into an economical size. The major issue 
from this study's point of view is not the small size but the effici­
ency. Therefore, it seems reasonable to direct the private and public 
investment for improving and increasing the current supply of farmland. 
This is because of the fact that there are no gains to society from 
consolidating poor farmland. 
As for the effectiveness of the horizontal and vertical land policy 
programs, the experience of Egypt has shown that both policy alternatives 
are necessary. As stated before, vertical programs are this study's 
policy instrument. At the same time, the horizontal land policy pro­
grams are vital to Egypt. This is because of the facts that (1) 
reduction in the rate of productivity growth, and (2) expansion of 
housing and industrialization use land at the expense of the agricul­
tural use. Or, in other words, (1) and (2) imply the reduction in the 
quality due to the intensive use of the farmland and the reduction in 
the quantity due to high demand for other uses. 
The government of Egypt has successfully considered these programs. 
But, there is still much room for both the public and the government 
to function in the direction of increasing and improving the current 
Table 4.3. Distribution of the land ownership in 1965 as compared to 1952^ 
1952 1965 
Size of 
owner­
ship 
Number of Area Percentage Percentage 
owners in 3.000 of of 
111 1000 feddan owners area 
Number of 
owners 
in 1000 
Area Percentage 
in 1000 of 
feddan owners 
Percentage 
of 
area 
Less than 
5 feddan 
5-9.99 
feddan 
10-19.99 
feddan 
20-49.99 
feddan 
50-99.99 
feddan 
100-199.99^ 
feddan 
200 feddan 
and more 
Total 
2,642 
79 
47 
22 
6 
3 
2 
2,801 
2,122 94.30 35.40 
526 
638 
654 
430 
437 
2 .8 0  
0.80 
0.20 
0.10 
8.80 
1.70 10.70 
10.90 
7.20 
7.30 
1,177 0.10 19.70 
5,984 100.00 100.00 
3,033 
78 
61 
29 
6 
4 
3,211 
3,693 94.50 
614 
527 
815 
392 
421 
2.40 
1.90 
0.90 
0.20 
0.10 
57.10 
9.50 
8.20 
12.60 
6.10 
6.50 
6,462 100.00 100.00 
^Source: Ministry of Agriculture (32). 
^In 1965, it is 100 feddan only. 
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supply of farmland before the year 2000. The total reclaimed area during 
the period 1952-1974 is 908.50 thousand feddan at an annual rate of 
39.50 thousand feddan. This rate implies two main conclusions: (1) 
Supply of farmland decreases at a rate of 26.50 thousand feddan, and (2) 
Area lost due to the expansion of housing and industries is different 
in quality from the area added due to the reclamation. This conclusion 
can be substantiated from the published data from the Ministry of Agri­
culture (32). 
As for the vertical policy programs, they have been very success­
ful in Egypt. The increase in the productivity of the main crops due 
to the soil improvement programs is provided in Table A. 4 in the Appendix. 
The rate of increase in the productivity per feddan differs among crops 
and regions. Table A.4 also shows that the improvement in the produc­
tivity is consecutive during the land treatment period. The percentage 
increase in the productivity for wheat, com, cotton and rice 
ranges from 0.75 percent to 300 percent. This increase, according to 
the Ministry of Agriculture (33), is also expected to persist after the 
land treatment. Also, due to the improvement programs, some crops could 
be efficiently introduced into the agricultural rotation (Table A.4 in 
the Appendix). 
This study will use the rates of increase in the productivity shown 
in Table A.4 to estimate the increase in the aggregate supply of all the 
study's crops. This increase in the aggregate supply is one of this 
study's main proposed self-sufficiency policies. 
Table 4.4. ALS^ best fit of the time equations of employment and wages 
in the agricultural sector as compared to all other sectors 
in Egypt through the period 1972-1977^ 
Employment 
All good All service 
Explan­ Agriculture Industry sectors sectors 
atory in 1000 in 1000 in 1000 in 1000 Total 
variables individuals individuals individuals individuals employment 
Intercept 4034.62 1038.24 5644.17 3189.71 8852.45 
SE*^ (62.21) (22.07) (190.13) (84.23) (150.35) 
• , d 
_ prob. (0.0001) (0.0005) (0.001) (0.001) (0.0003) 
^i 108.56 72.40 -127.50 -121.85 -274.76 
SE (40.57) (24.51) (211.44) (93.26) (166.20) 
I prob. (0.08) (0.098) (0.61) (0.321) (0.24) 
x: -17.70 -18.91 77.94 78.02 165.31 
SE (5.70) (7.78) (67.12) (29.56) (52.66) 
* prob. (0.053) (0.14) (0.37) (0.12) (0.09) 
4 • • • • 2.02 -8.70 -6.53 
-16.22 
SE • • • • (0.74) (6.36) (2.801) (4.99) 
1 prob. • • • • (0.111) (0.304) (0.15) (0.083) 
R2 0.72 0.99 0.91 0.99 0.99 
^ALS stands for autoregressive least-squares, 
b 
Source: Computed upon data from (CAPMS) (6). 
"^SE is the standard error of the coefficient. 
^2 prob. is the approximate probability, 
is the adjusted R^. 
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Wages 
All goods All service Total 
Agriculture Industry sectors sectors wages 
in million in million in million in million in million 
pounds pounds pounds pounds pounds 
407.53 231.07 811.71 936.50 1750.38 
(53.45) (57.00) (44.65) (36.33) (76.46) 
(0.017) (0.06) (0.003) (0.002) (0.002) 
•259.68 75.57 -317.89 -128.73 -448.43 
(59.04) (63.46) (49.28) (40.32) (84.49) 
(0.05) (0.36) (0.02) (0.09) (0.03) 
109.59 -23.74 137.14 73.79 211.34 
(18.70) (20.15) (15.60) (12.79) (26.76) 
(0.03) (0.36) (0.013) (0.03) (0.02) 
-10.96 3.13 -12.57 -5.90 -18.50 
(1.77) (1.91) (1.48) (1.21) (2.54) 
(0.03) (0.24) (0.014) (0.04) (0.02) 
0.99 0.98 0.99 0.99 0.99 
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Labor 
As stated before in this dissertation, the Egyptian population in 
the agricultural sector is around 50 percent. Further, the service of 
labor in the production process is abundant such that most of the small 
farms are labor intensive. 
Table 4.4 - 4.5 compare the employment and the labor share in the 
agricultural sector to all other sectors.^ The results of Table 4.5 
show that the employment in the agricultural sectors is decreasing at 
Table 4.5. Time rates of growth^ in employment and wages in the agri­
cultural sector as compared to all other sectors in Egypt, 
1972-1977% 
All good All service 
Sector Agriculture Industry sectors sectors Total 
percentage 
Employment -0.37 2.09 1.01 4.46 2.33 
Wages 14.92 11.04 14.12 12.06 12.91 
a ' --1 
Time rate of growth = (6 « Y )100. Equation (3.114) 
^Source; Computed from (CAPMS) (6) and ALS estimates. 
an annual rate of -0.37 percent, while the labor shares are increasing 
at a rate of 14.92 percent per annum. The movement of the agricultural 
labor to nonfarm occupations is desirous because of high labor intensity. 
But, such a movement should carefully be carried out in order to insure 
^The rates of growth are computed from all significant coefficient 
polynomial forms, but they are not necessarily computed from the Auto-
regressive Least-Squares (ALS) best fit. 
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the feasibility of a well-trained labor force in agriculture. The 
increase in the labor shares in the agricultural sector, on the other 
hand, implies that the agricultural workers are making good returns out 
of their work. 
In comparison with all other sectors, the rate of growth in wages 
in agriculture is higher than all other sectors. But this result does 
not imply that the agricultural workers are better, in terms of the 
income per worker, than nonfarm workers. This is because many other 
sources of income should be considered before making this judgement. 
In general, what is important to this study is that the agricultural 
wages are increasing at a reasonable rate. Finally, as stated in the 
review of literature of this dissertation, the government should seriously 
consider the problem of excess labor resources in the agricultural sector, 
as well as increase the investment in rural industry to absorb the excess 
rural labor. 
Management 
The management plays a critical role in directing and allocating 
the resources in any economic activity. Because of this role, many 
economists believe that improving the efficiency of the management will 
lead to increasing the total output by about 33 percent. 
As indicated before, most of the farms are small-sized farms. Fur­
ther, the sizes of these farms are different. Because of these facts, 
the small-holding farmers usually manage their own farms. The coopera­
tives, on the other hand, help these small-holding farmers through 
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formulating the agricultural rotations, as well as providing them with 
advice, training programs, information, etc. On the contrary, in large 
farms, the owners or their behalfs practice the management of these 
farms. 
As for the number of the cooperatives and the number of the members 
in Egypt, the most recent statistics, i.e., up to 1979 publications, are 
shown in Table 4.6. The number of cooperatives has increased about 
three times, while the number of members has increased about six times 
as compared to the base year. The data from the same reference, i.e.. 
Ministry of Agriculture (32), have shown that the monetary power of the 
cooperatives has increased from 661,000 pounds in 1952 to 8,124,000 
pounds in 1973. 
Table 4.6. Number of cooperatives and number of members of these 
cooperatives in Egypt^ 
Year 
Number of 
cooperatives 
Index number 
1952=100 
Number of 
members 
Index number 
1952=100 
1952 1,727 100.00 498,652 100.00 
1969 5,009 290.04 2,920,983 585.78 
1970 5,049 292.36 2,830,345 567.60 
1971 5,055 292.70 3,017,963 605.22 
1972 5,073 293.75 3,134,346 628.56 
1973 5,075 293.86 3,241,368 650.03 
^Source: Ministry of Agriculture (32). 
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Since the cooperatives play a major role in the decision making 
processes, the government of Egypt should consider all the cooperative 
programs. As indicated in Chapter II of this dissertation, the coopera­
tives are one of the major supporting institutions in Egypt. Therefore, 
based on the policy action (c) of this study's proposed self-sufficiency 
policies on pages 19 and 20 of this dissertation, there are several 
considerations such as: 
(1) The subsidies provided by the cooperatives should seriously 
be considered. In other words, the government must choose one 
of the following alternatives: 
(a) Deregulate the market price of the inputs, or 
(b) Provide the farmers with their exact needs of the inputs. 
(2) As this study will show, all price policies must be adopted 
either in a non or free market framework. This holds true for 
all crops. 
(3) The way the resources are managed, through the set agricultural 
rotation, must radically be changed in the direction of the 
farmers' preference among all the crops in the same rotation. 
In other words, the crop rotation should start from the farm 
level. Further, if the government wants to increase the 
acreage of one crop, Chen direct payment will be considered. 
(4) The government, by one way or another, should supervise the 
subsidized inputs, i.e., the farmers must seriously be fined 
if the subsidized inputs are resold in the black market. 
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In summary, the subsidies on the side of the producers should be 
directed, i.e., as indicated before, the issue of subsidy for whom and 
for what should be reconsidered. Further, the agricultural rotation 
must be set upon sophisticated studies for all the resource uses. These 
studies should include (1) the profitability of all crops, (2) the 
nation's needs, (3) the comparative advantages, as well as (4) the qual­
ity of the farmland. 
Finally, the quality of the Egyptian workers and managers has 
proven to be superior. They are successfully helping all the Arab 
countries in their development. This study believes that the government 
of Egypt should find a way to make the best use of these human resources 
first, and then let the rest go anywhere else. Egypt has invested a 
lot in her people and these people should repay Egypt. 
Capital 
As stated before, the agricultural sector is in need of more capi­
tal. The short and intermediate-run loans are especially limited. 
Furthermore, the way in which the loans are allocated and used is still 
behind the efficiency criterion, i.e., where the value of marginal pro­
ductivity is equal to the price. 
Credit is the most critical source for financing the agricul­
tural sector in Egypt. But, before examining the current policies 
concerning the capital use, the word capital needs to be clarified. 
The small farmers usually own some farm animals to help them in agricul­
tural processes. The middle owners may own, in addition, some farm 
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machinery. An interested reader can find the animal and machinery 
owned in all holding sizes in the fourth agricultural survey in Egypt. 
Because of the difficulty in calculating an equivalence to all sources 
of capital, this study will concentrate on the investment in agriculture 
in relation to the national income originating in the agricultural sec­
tor, and on the short and intermediate-run loans. Later on in this 
dissertation, the short and intermediate-run loans will be used as an 
approximation for the capital available for the production of jth crop. 
In comparison with all other economic activities. Tables 4.7 and 
4.8 show the allocations of the gross fixed investment, as well as the 
national income originating in the agricultural and nonagricultural 
sectors in Egypt. The figures show that the agricultural sector is a 
major source of the Egyptian national income. But, most surprising is 
that the share of the agricultural sector in the gross fixed investment 
is smaller than the industrial sector. Meanwhile, the agricultural 
sector originates much more income than the industrial sector does. 
These results must be seriously considered by the Egyptian govern­
ment in addition to considering the expansion of industrial and housing 
land uses. From this study's point of view, the Egyptian society should 
concentrate on the major goal which is the food production. This is 
because of: (1) Long-run comparative advantages existing in the 
agricultural industry, and (2) Industrial products are available 
in larger supply in the international market. If (1) and (2) are cor­
rect, then the flow of investment and land use policies should be 
changed in the direction of developing the agricultural sector. This 
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Table 4.7. Gross fixed investment according to the economic activity" 
Year 
Sectors 1972 1973 1974 1975 1976 1977 
Agriculture 
Investment in 
million pounds 
Index number 
Percentage of 
gross invest­
ment 
Percentage of 
gross invest­
ment 
Percentage of 
gross invest­
ment 
55.10 57.60 54.20 94.60 98.40 138.50 
100.00 104.54 98.37 171.69 178.58 251.36 
13.61 12.47 
Industry 
Investment in 152.90 
million pounds 
Index number 100.00 
Total good 
Investment in 
million pounds 239.30 
Index number 100.00 
Total service sectors 
Investment in 
million pounds 165.70 214.80 
Index number 100.00 129.63 
Percentage of 
gross invest­
ment 
8.47 7.70 7.11 7.83 
154.30 189.90 268.70 352.10 512.40 
100.92 124.20 175.74 230.28 335.12 
37.75 33.40 29.66 21.88 25.42 28.96 
247.20 328.80 561.10 771.70 1,005.00 
103.30 137.40 234.48 322.48 419.98 
59.09 53.51 51.36 45.70 55.72 56.80 
311.40 666.80 613.20 764.40 
187.93 402.41 370.07 461.32 
40.91 46.49 48.64 54.30 44.28 43.20 
^Source: Computed upon data from (CAPMS) (6). 
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Table 4.7 (continued) 
Year 
Sectors 1972 1973 1974 1975 1976 1977 
Grand total 
Investment in 
million pounds 405.00 462.00 640.20 1227.90 1384.90 1769.40 
Index number 100.00 104.07 158.07 303.19 341.95 436.89 
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Table 4.8. National income^ per economic activity^ 
Year 
Sectors 1972 1973 1974 1975 1976 1977 
Agriculture 
National income 
in million 
pounds 933.60 1062.50 1280.00 1468.50 1744.00 1787.00 
Index number 100.00 113.81 137.10 157.29 186.80 191.41 
Percentage of 
gross national 
income 31.57 33.03 31.14 30.73 30.14 27.56 
Industry 
National income 
in million 
pounds 589.30 635.00 732.50 849.50 986.00 1113.00 
Index number 100.00 107.76 124.30 144.15 167.32 188.87 
Percentage of 
gross national 
income 19.93 19.73 17.82 17.78 17.04 17.17 
Total good 
National income 
in million 
pounds 1689.90 1849.80 2306.40 2753.80 3379.00 3737.00 
Index number 100.00 109.46 136.48 162.96 199.95 221.08 
Percentage of 
gross national 
income 57.15 57.50 56.10 57.63 58.39 57.63 
Total service 
National income 
in million 
pounds 1267.10 1367.20 1804.60 2025.00 2408.00 2747.00 
Index number 100.00 107.90 142.42 159.81 190.04 216.79 
Percentage of 
gross national 
income 42.85 42.50 43.90 42.38 41.61 42.37 
^Source: Computed upon data from (CAPMS) (6). 
^Evaluated at factor costs. 
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Table 4.8 (continued) 
Year 
Sectors 1972 1973 1974 1975 1976 1977 
Grand total 
National income 
in million 
pounds 2957.00 3217.00 4111.00 4778.80 5787.00 6483.00 
Index number 100.00 108.79 139.03 161.61 195.71 219.24 
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normative judgement should be recognized if the objective of the 
Egyptian society is producing more food. 
Not only is balanced growth in all sectors necessary in Egypt, but 
also a much more flexible capital supply is required. Table 4.9 shows 
that the short-run loans, i.e., the loans required for financing the 
production and marketing processes for the major crops are increasing 
at a rate of 3.44 percent annually, while the intermediate loans, i.e., 
the loans required for mechanization, animal production, etc., are 
decreasing at a rate of -6.36 percent annually. As a result, the total 
loans and the total loans per feddan are increasing at a rate of 3.24 
percent and 3.70 percent, respectively. 
So far, this study has examined some major issues concerning the 
structure of the agricultural sector in Egypt. The main conclusions 
are; 
(1) The vertical and horizontal land programs are vital to Egypt. 
This is because of the high demands and high intensive use 
levels. 
(2) The problems of excess labor and the quality of the farm 
laborers and managers should be seriously considered. 
(3) The cooperative policies, as well as the supply side subsidies 
should be radically adopted and controlled in accordance with 
the farmers' needs and the current agricultural rotation. 
(4) The flow of the investment and the capital to the agricultural 
sector should be increased and directed, and finally 
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Table 4.9. ALS^ best fit of the time equations of short, intermediate, 
and total loans available for the Egyptian agricultural 
sector^ 
Short-run Intermediate- Total loans 
loans in run loans in Total loans in Egyptian 
million million in million pounds 
Explanatory Egyptian Egyptian Egyptian per 
variables pounds pounds pounds feddan 
Intercept 24.09 0.77 24.79 4.37 
SE^ (7.30) (0.74) (6.97) (1.25) 
•1 probability^ (0.007) (0.32) (0.005) (0.005) 
^i 17.42 0.74 18.22 2.87 
SE (3.83) (0.39) (3.65) (0.66) 
1 probability (0.001) (0.08) (0.0004) (0.001) 
4 -1.89 -0.10 -2.004 -0.31 
SE (0.55) (0.06) (0.52) (0.09) 
1 probability (0.005) (0.09) (0.003) (0.007) 
4 
0.07 0.004 0.07 0.01 
SE (0.02) (0.002) (0.02) (0.004) 
I probability (0.01) (0.15) (0.007) (0.02) 
0.82 0.49 0.83 0.85 
Estimation 
period 1961-1975 1961-75 1961-1975 1961-1975 
Rate of growth 3.44 —6.36 3.24 3.70 
^ALS stands for Autoregressive Least-Squares. 
^Source: Computed upon data from Ministry of Agriculture (32). 
^SE is the standard error of the coefficient. 
^2 stands for word "approximate." 
is the adjusted R^. 
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(5) The government of Egypt should reconsider the problem of 
balanced growth in all sectors. The figures available to the 
researchers, so far, suggest that the agricultural sector 
should grow at the expense of all other sectors, but not 
vice versa. 
The conclusions (1) - (5) could be considered as minimum require­
ments for any long-run self-sufficiency policy. These conclusions are 
clear for the time being more than they ever have been. In order to 
configurate the interrelationships within the agricultural sector, 
this study will analyze the crop rotations, the price structures, and 
the cost structures. 
Crop Rotations 
In this part of this chapter, this study will analyze the current 
agricultural rotation. The main concern, however, will be for the 
major agricultural crops. 
Wheat 
Wheat is one of the major grain crops in Egypt. Furthermore, the 
wheat supply in Egypt is far behind the wheat demand. In comparison 
with 26 other nations, Egypt ranks 14th (Table 4.10). The results of 
Table 4.10 suggest that Egypt could be self-sufficient in wheat pro­
duction under the following possible ways: 
(1) Egypt could increase the productivity per feddan by following 
this study's proposed self-sufficiency policy, i.e., the in­
crease in the productivity is possible through the vertical 
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Table 4.10. Rank of Egypt among the major wheat producing countries 
according to the productivity per feddan, 1975-1977^ 
Country 
Average of 1975-1977 
Productivity 
in ardeb^ 
per feddan 
Rank 
in 
productivity 
Area 
in 1000 
feddan 
Netherlands 14.57 1 289 
Denmark 14.02 2 273 
Sweden 12.56 3 850 
Germany, West 12.23 4 3,800 
United Kingdom 12.19 5 2,649 
Belgium 11.46 6 472 
France 11.09 7 9,738 
Germany, East 11.00 8 1,730 
Czechoslovakia 10.82 9 2,925 
Austria 10.76 10 670 
Hungary 10.40 11 3,084 
Bulgaria 10.38 12 1,914 
Mexico 10.01 13 1,904 
Egypt 9.48 14 1,332 
Yugoslavia 9.06 15 3,922 
Poland 8.27 16 4,370 
Finland 7.59 17 449 
Romania 7.25 18 5,557 
Italy 7.16 19 7,834 
Greece 6.33 20 2,205 
Albania 5.76 21 420 
United States 5.74 22 66,257 
Canada 5.45 23 24,480 
Turkey 4.83 24 22,147 
Spain 4.41 25 6,438 
Argentina 4.37 26 12,400 
^Source: Ministry of Agriculture (32). 
^Ardeb = 150 kilograms. 
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land policy programs. This point will become clear later in 
this chapter, and 
(2) Since Egypt could increase the productive efficiency for the 
current supply of farmland, then, through changing the current 
agricultural rotation, Egypt could produce more wheat. This 
point will also be clear after studying the other crops in the 
agricultural rotation later on in this chapter. 
The major concern in this part of this chapter is to examine the 
crop structure. Therefore, this study will analyze the major variables 
in each crop in this part. Table 4.11 shows the average of the major 
variables through the study period, as well as the rates of growth in 
these variables. The results of Table 4.11 confirms the results of 
Table 4.10. This is because of the fact that the area is decreasing at 
an annual rate of -0.59 percent, meanwhile the productivity, the pro­
duction, and the requirement per capita are increasing at a rate of 
1.92 percent, 3.45 percent and 2.51 percent per annum, respectively. 
These results suggest that besides the land improvement programs, the 
Eqyptian government should set the agricultural rotation in accordance 
with the comparative advantages and basic needs of the society as this 
study will show. 
Beans 
Beans are the next important winter crop in this study. The seeds 
of beans could be consumed in different ways. For all purposes and 
among most of the income classes, beans are a major part of the diet. 
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Table 4.11. Time rates of growth for the study's major crops for 
various periods^ 
Crop Wheat Beans 
Variable 
Average of 
the study 
period 
Percentage 
rate 
of growth 
Average of 
the study 
period 
Percentage 
rate 
of growth 
Area in 1000 feddan 1334.42 -0.59 304.00 -3.22 
Area's index number 90.53 0.09 83.33 -3.20 
Yield^ 8.09 1.92 0.92 1.41 
Yield's index number 124.05 1.91 119.40 1.41 
Production^ 10806.74 3.45 284.47 -1.79 
Production's index 
number 112.37 3.43 98.47 NS^ 
Per capita 
production® 50.10 1.00 8.36 -4.16 
Imports^ 16834.40 6.95 - -
Exports® 
- -
-
-
Total requirements^ 27829.20 5.43 289.31 NS 
Per capita require­
ments! 
121.83 2.51 8.80 NS 
^Source: Computed from ALS estimate and Equation (3.114). For 
the time period, see Table A.5 in the Appendix. 
^Yield is in ardeb per feddan. This is for wheat and com. As 
for rice, beans, and sugarcane, the yield is in ton per feddan. Final­
ly, for cotton, the yield is in kentar per feddan. 
'"Production is in 1000 ardeb for wheat and com, and in 1000 tons 
for beans, rice, and sugarcane. As for cotton, the production is in 
1000 kentar. 
= no significant coefficients are obtained. 
®Per capita production is in kilograms per individual for all crops. 
^Imports is in 1000 ardeb for wheat and corn, and 1000 tons for beans. 
^Exports is in 1000 tons for rice. 
^Total requirements, the units are same as those for production. 
iper capita requirements are in kilograms per individual. 
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Table 4.11 (continued) 
Corn Rice 
Average of Percentage Average of Percentage 
the study rate the study rate 
period of growth period of growth 
Area in 1000 feddan 1641.67 2.88 986.37 2.02 
Area's index number 95.13 2.85 138.11 2.03 
Yield 10.77 1.26 2.20 0.091 
Yield's index number 143.00 1.26 98.26 NS 
Production 17682.47 2.82 2170.79 2.11 
Production's index 
number 136.00 2.82 135.53 2.08 
Per capita production 69.02 NS 46.12 0.07 
Imports 1901.27 14.64 - -
Exports - - 361.40 -21.83 
Total requirements 19582.20 4.11 1206.47 4.11 
Per capita require­
ments 76.07 1.56 35.32 1.83 
Sugarcane Cotton 
Area in 1000 feddan 172.63 4.63 1588.79 -2.02 
Area's index number 154.11 4.62 90.26 -2.00 
Yield 37.40 -0.80 5.74 1.36 
Yield index number 96.58 -0.78 110.58 1.22 
Production 6387.05 3.79 9141.58 -0.26 
Production index 
number 147.58 3.81 100.05 -0.26 
Per capita production 194.26 1.51 - -
Imports - - - -
Exports - - - -
Total requirements 6454.53 3.89 - -
Per capita require­
ments 1.61 _ 
Crop 
Variable 
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Table 4.11 (continued) 
Crop y Vegetables 
Winter Summer / Average of Rate Average of Rate 
the study of the study of 
/Variable period growth period growth 
Area in 1000 feddan 169.21 3.14 189.37 3.26 
Area's index number 268.63 3.14 350.63 3.26 
Yield - -
Yield index number - - - -
Production - - -
Production index number - - - -
Per capita production - - - -
Imports — - — -
Exports - - - -
Total requirements - - - -
Per capita requirements - - - -
Berseem 
Average of Rate 
the study of 
period growth 
Area in 1000 feddan 2662.00 0.97 
Area's index number 121.00 0.97 
Yield 
Yield index number 
Production 
Production index number 
Per capita production 
Imports 
Exports 
Total requirements 
Per capita requirements 
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Table 4.12 shows the same results as Table 4.10, i.e., among 14 
major bean producing countries, Egypt is the third in terms of the pro­
ductive efficiency. Furthermore, Table 4.11 shows that the area and per 
capita production are decreasing at an annual rate of -3.22 percent and 
-4.16 percent, respectively, while the yield is increasing at a rate of 
1.41 percent. These conclusions may explain why Egypt has been recently 
importing beans. 
Table 4.12. Rank of Egypt among the major bean producing countries 
according to the productivity per feddan, 1975-1977^ 
Average of 1975-1977 
Country 
Productivity 
in ardeb 
per feddan 
Rank in 
productivity 
Area in 
1000 feddan 
United Kingdom 7.14 1 94 
Germany, West 6.86 2 30 
Egypt 6.14 3 266 
France 5.43 4 50 
Turkey 4.34 5 72 
Italy 3.29 6 531 
Ethiopia 3.25 7 643 
China 3.05 8 9,314 
Spain 2.65 9 252 
Morocco 2.41 10 477 
Tunisia 2.40 11 150 
Mexico 2.19 12 120 
Portugal 1.79 13 102 
Brazil 1.25 14 455 
^Source: 
^Ardeb = 
Ministry of Agriculture 
155 kilogram. 
(32). 
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Wheat and beans are the two major winter crops in this study. But, 
for a policymaker to infer a positive judgement, the other major crops 
(in terms of the acreage) should be studied. For this study's purposes, 
the other major crops will be called "shifters." The word shifters 
stands for crops not included in this study that compete with this study's 
crops for the area available. The importance of studying these crops is 
due to the fact that, as stated many times before, the farmland avail­
able to the Egyptian society is limited. The winter shifters in this 
study are the berseem and the winter vegetables, while the summer shift­
ers are the cotton and summer vegetables. In studying the price struc­
tures, other shifters will be used. 
Berseem 
Berseem, or alfalfa, is a major animal feed crop in Egypt. No 
other uses for berseem are significant. For this study's proposed self-
sufficiency policy, a great impact falls on berseem. This is because of 
the major trade-off so involved. In other words, given the current rota­
tion, this study directs a critical question to the agricultural policy­
makers in Egypt. Is it of great significance to produce wheat, beans, 
or berseem, given the area cultivated? This serious trade-off between 
feeding the Egyptian animals and the Egyptian people will be considered 
in detail in this study. 
Table 4.11 shows that, on the average, the area of wheat and beans 
is about 62 percent of the area cultivated with berseem. Furthermore, 
the area cultivated with wheat and beans is decreasing at a rate of 
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-0.59 percent and -3.22 percent per annum. Meanwhile, the area culti­
vated with berseem is increasing at a rate of 0.97 percent. These 
results confirm Chapter II of this dissertation, and completely contra­
dict this study's proposed policy. It seems to the researcher that the 
animal scientists in Egypt should find other varieties of animals. This 
is because of the clear fact to the researcher that no other place in 
the world uses approximately 47 percent of its area for feeding ani­
mals. This study's positive judgement about this point will be stated 
by the end of this study. 
Winter Vegetables 
Table 4.11 shows that the area cultivated by all winter vegetables 
is increasing at a rate of 3.14 percent. The results of Table 4.11 
also suggest that the area of winter vegetables is not of great compe­
tition to the area cultivated with wheat and beans. Further, the in­
crease in the area of winter vegetables is much more desirable than the 
increase of the area of berseem. 
So far, this study has analyzed the major winter crops. In the 
next part, this study will analyze the major summer crops. 
Com 
Com, or maize, is another major grain crop in Egypt. The Egyptian 
aggregate supply of com is lagging behind the aggregate demand for all 
uses. In comparison with 17 other com producing nations, Egypt ranks 
12th (Table 4.13). The results of Table 4.13 suggest the same conclu­
sions stated before about wheat production. Furthermore, this study 
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Table 4.13. Rank of Egypt among the major com producing countries 
according to productivity per feddan, 1975-1977^ 
Average of 1975-1977 
Productivity^ Rank in Area in 
Country in ardeb productivity 1000 feddan 
Austria 19.66 1 373 
Italy 18.49 2 2,197 
United States 16.64 3 67,038 
Canada 16.56 4 1,645 
Hungary 13.63 5 3,221 
France 13.50 6 3,952 
Czechoslovakia 12.46 7 376 
Bulgaria 12.29 8 1,629 
Greece 12.13 9 303 
Yugoslavia 12.06 10 5,599 
Spain 11.43 11 1,088 
Egypt 11.13 12 1,829 
Romania 9.23 13 7,971 
USSR 9.10 14 7,391 
China 8.95 15 26,290 
Argentina 7.90 16 6,647 
Turkey 6.13 17 1,441 
^Source: Ministry of Agriculture (32). 
^Ardeb = 140 kilogram. 
believes that Egypt could have a comparative advantage in com produc­
tion under this study's proposed self-sufficiency policy as this study 
will show. Unlike the case for the wheat, the Egyptian com area is 
increasing at an annual rate of 2.88 percent during the study period. 
The results of Table 4.11 also show that even the production is growing 
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at a rate of 2.82 percent per annum. The imports, total requirements, 
and the per capita requirements are growing at an annual rate of 14.64 
percent, 4.11 percent, and 1.56 percent, respectively. The high impor­
tation rate and low area, productivity and production growth rates imply 
again the importance of this study's proposed self-sufficiency policy to 
Egypt. Meanwhile, these results suggest serious questions to the agri­
cultural rotation policymakers in Egypt. 
Rice 
Rice is one of the major diet components for all income classes. 
Table 4.14 shows that Egypt ranks third among 25 rice producing countries, 
in terms of the productive efficiency. But unlike the other crops stud­
ied so far, Egypt is still a rice exporting country, as shown in Table 
4.11. Egypt, on the average, produces 46.12 kilograms of rice per per­
son, while each person consumes only 35.32 kilograms. Further (Table 
4.11), the exports of rice decrease at a per annum rate of -21.83 per­
cent. At the same time, the per capita production, the total require­
ments, and the per capita requirements grow at an annual rate of 0.07 
percent, 4.11 percent, and 1.83 percent, respectively. These results 
suggest that the rice substitutes other goods in the diet. This tends 
to reduce the importations at an annual rate of -21.83 percent.. 
Along with the necessary changes in the agricultural rotation, this 
study's call for diet changes may help Egypt to keep its long-run com­
parative advantage in rice production and exportation. Finally, achiev­
ing a high degree of self-sufficiency in rice production will help 
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Table 4.14. Rank of Egypt among the major rice producing countries 
according to the productivity per feddan, 1975-1977^ 
Average of 1975-1977 
Country 
Productivity 
in tons per 
feddan 
Rank in 
productivity 
Area in 
1000 feddan 
Japan 2.501 1 6,585 
South Korea 2.293 2 1,967 
Egypt 2.207 3 1,057 
United States 2.141 4 2,423 
Italy 2.053 5 431 
Peru 1.864 6 301 
Colombia 1.751 7 856 
USSR 1.663 8 1,246 
China 1.481 9 87,628 
Iran 1.414 10 6,096 
Venezuela 1.347 11 282 
Ecuador 1.171 12 302 
Indonesia 1.142 13 20,045 
Mexico 1.037 14 467 
Guyana 0.997 15 280 
Pakistan 0.987 16 4,184 
Sri Lanka 0.960 17 1,429 
Nepal 0.949 18 3,001 
Afghanistan 0.896 19 500 
North Vietnam 0.894 20 12,701 
Cuba 0.894 21 480 
Bangladesh 0.781 22 23,932 
Philippines 0.770 23 8,550 
Thailand 0.763 24 19,199 
Burma 0.761 25 12,256 
^Source: Ministry of Agriculture (32). 
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Egypt to avoid the shortages in the world market supplies of wheat and 
com. All of these facts direct the Egyptian government toward the 
main solutions to the food crisis. 
Sugarcane 
Sugarcane and its final and by-products have a lot of uses known 
to every Egyptian. Besides sugar, the sugarcane juice is a widely 
preferred summer drink. In terms of the cultivated area, sugarcane is 
not a major crop in Egypt (Table 4.11). But in terms of importance, 
sugarcane is one of the most important crops in Egypt. 
In terms of productive efficiency, Egypt ranks second among 28 
major producing countries (Table 4.15). On the contrary. Table 4.11 
shows that the cultivated area and production are increasing at an annual 
rate of 4.63 percent and 3.79 percent, respectively, while productivity 
is decreasing at a rate of -0.80 percent per annum-during the study 
period. This implies that the Ministry of Agriculture in Egypt has to 
consider the sugarcane production policy in order to keep the long-run 
comparative advantage that Egypt has had. These results could be inferred 
from comparing Tables 4.11 and 4.15. The results of Table 4.11 also 
imply per capita production, in terms of sugarcane total, is less behind 
the per capita requirements. Worth noting is that Egypt was an export­
ing country for sugarcane. This study has had some difficulties in 
analyzing per capita production, per capita requirements, and foreign 
trade for sugarcane. But, the results in Table 4.11 still confirm the 
reality. Interested future research in this area may calculate the rates 
of growth for these variables when a much clearer data set is available. 
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Table 4.15. Rank of Egypt among the major sugarcane producing countries 
according to productivity per feddan, 1975-1977® 
Average of 1975-1977 
Productivity 
in tons per Rank in Area in 
Country feddan productivity 1000 feddan 
Peru 66. 296 1 134 
Egypt 34. 893 2 237 
United States 34. 755 3 731 
Australia 34. 460 4 666 
South Africa 33. 766 5 551 
Colombia 33. 690 6 621 
Guyana 32. 934 7 113 
Indonesia 32.. 584 8 438 
Venezuela 29. 421 9 192 
China 28. 765 10 1,564 
Ecuador 28. 337 11 236 
Mexico 28. 091 12 1,154 
Mauritius 27, ,484 13 214 
Puerto Rico 27, .274 14 115 
Dominican 26, .351 15 397 
Jamaica 24 .031 16 145 
India 21 .613 17 6,766 
Thailand 21 ,238 18 906 
Brazil 21 ,038 19 5,025 
Argentina 20 .562 20 , 776 
Fiji 20 .442 21 111 
Philippines 18 .924 22 1,229 
Bangladesh 18 .739 23 343 
Cuba 18 .459 24 2,963 
^Source : Ministry of Agriculture (32). 
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Table 4.15 (continued) 
Country 
Average of 1975-1977 
Productivity 
in tons per 
feddan 
Rank in 
productivity 
Area in 
1000 feddan 
Haiti 
Pakistan 
Burma 
Honduras 
15.648 
14.750 
14.330 
12.429 
25 
26 
27 
28 
178 
1,714 
103 
123 
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Cotton 
Egyptian cotton was and is still the most famous kind of cotton in 
the world. Egyptian cotton, along its history, was a major summer crop 
in Egypt. The Egyptian agricultural rotation and foreign trade have 
centered around cotton for a long time. Cotton, so far, is an agricul­
tural export product. Further, the cooking oil of cottonseed is still 
the most preferable among all other alternatives for Egyptians. 
Given the importance of cotton to Egypt, the Egyptian society faces 
other difficult trade-offs, i.e., as the case of berseem. These trade­
offs could be summarized as follows: 
(1) Given the limited, extensively used farmland, the Egyptian 
society could sacrifice cotton for more com and rice. 
(2) The Egyptian policymakers face another difficult trade-off 
between the future gains and losses from changing the current 
agricultural rotation. 
(3) As stated before, according to Askari and Cummings (2), the 
Egyptian farmers are price nonresponsive in regards to cotton. 
This may imply that the trade-off is extended up to the farm 
level. 
In order to analyze these trade-offs, this study will consider 
cotton as a major summer shifter. In terms of the productive efficiency, 
Egypt ranks 8th among 40 major producing countries. In the period 1975-
1977, the average productivity per feddan was 6.03 kentar,^ while the 
Metric kentar = 157.50 kilogram. 
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average area was 1,349 thousand feddan during this period. The produc­
tivity per feddan is lower than the productivity per feddan in USSR, 
Greece, Syria, Turkey, and higher than the productivity per feddan in 
Spain, Peru, Iran, United States, China, etc. 
Table 4.11 shows the average area during the study period, i.e., 
1960-1978, is about 1588.79 thousand feddan. Further, both the area 
and the production are decreasing at an annual rate of -2.02 percent and 
-0.26 percent, respectively. These results imply that the trade-offs 
discussed before are solved in the direction of producing more com and 
rice. These results also confirm the results stated before about the 
com and rice areas (Table 4.11). 
Summer Vegetables 
As in the case of winter vegetables, the cultivated area is increas­
ing at an annual rate of 3.26 percent. The increase in the area culti­
vated with summer vegetables does not contradict the objectives of this 
study's policies. 
So far, the major conclusions are: 
(1) Egypt does have a comparative advantage in the production of 
beans, rice, and sugarcane. Further, under this study's pro­
posed policies, Egypt can have a comparative advantage in wheat 
and com production (Tables 4.10 - 5.15 and Table A.4 in the 
Appendix). 
(2) The crop system in Egypt should radically be changed in the 
direction of producing more wheat, beans, com, rice, and sugar­
cane at the expense of berseem and cotton production. 
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(3) As stated before, the Egyptian government should direct the 
flow of investment in society toward farroland, i.e., the 
vertical and horizontal land programs are now more vital to 
Egypt than they ever have been. 
In the next part of this chapter, this study will analyze the price 
and cost structures for the major crops. 
Price Structures 
The price structures determine the allocation of the resources in 
a society. The efficiency of this allocation, however, depends upon 
the efficiency and sufficiency of the market information. As stated 
before, Egypt suffers both the efficiency and sufficiency of the market 
information. It should be clear that the price stability is a major 
requirement for any self-sufficiency policy in Egypt. It is vital that 
the Egyptian policymakers recognize this issue. Even the desired crop 
system should be based upon the minimum relative price variability. 
Table 4.16 shows the nominal and the relative price rate of growth 
for the major crops. The nominal prices for the crops are increasing 
at a reasonable rate. The annual rates of growth in the nominal prices 
range from 4.77 percent for wheat to 19.20 percent for sugarcane. The 
real prices for wheat and rice decrease at an annual rate of -0.47 per­
cent and -2.74 percent, respectively. On the contrary, the real price 
of beans, com, and sugarcane are increasing at a rate of 4.02 percent, 
2.53 percent, and 7.38 percent per annum, respectively. The relative 
crop prices, on the other hand, show either nonsignificant results or 
Table 4.16. Time rates of growth of the price of major crops for various periods^ 
Wheat Beans Corn 
Variables 
Rate of 
growth 
(percentage) Variables 
Rate of 
growth 
(percentage) Variables 
Rate of 
growth 
(percentage) 
Nominal price of 
final output P/T 4.77 
Nominal price of 
final output P/T 9.87 
Nominal price of 
final output P/T 7.68 
Real price of , 
final output P/T -0.47 
Real price of 
final output P/T 4.02 
Real price of 
final output P/T 2.53 
Price of wheat/ 
berseem P/T NS^ 
Price of beans/ 
wheat P/T 5.40 
Price of corn/ 
cotton P/T 1.10 
Price of wheat/ 
barley P/T NS 
Price of beans/ 
berseem P/T NS 
Price of corn/ 
rice P/T NS 
Price of wheat/ 
beans P/T -4.40 
Price of beans/ 
barley P/T 3.92 
Price of corn/ 
sugarcane P/T -4.39 
Price of wheat/ Price of beans/ Price of corn/ 
winter tomatoes P/T -15.10 winter tomatoes P/T NS summer potatoes P/T -5.20 
^Source: Computed from ALS estimates and Equation (3.114). For the time periods, see Table A.6 
in the Appendix. 
^P/T stands for Egyptian pound per ton. 
^NS stands for the case where the coefficients of the first three polynomial degrees are non­
significant. 
Table 4.16 (continued) 
Rice Sugarcane 
Rate of Rate of 
growth growth 
Variables (percentage) Variables (percentage) 
Nominal price of 
final output P/T 7.59 
Real price of 
final output P/T -2.74 
Price of rice/ 
corn P/T NS 
Price of rice/ 
cotton P/T NS 
Price of rice/ 
sugarcane P/T -4.50 
Price of rice/ 
summer potatoes P/T -5.79 
Nominal price of 
final output P/T 19.20 
Real price of 
final output P/T 7.38 
Price of sugarcane/ 
corn P/T 4.50 
Price of sugarcane/ 
cotton P/T NS 
Price of sugarcane/ 
rice P/T NS 
Price of sugarcane/ 
summer potatoes P/T NS 
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negative interrelationships. This holds true except for beans-wheat, 
beans-barley, com-cotton, and sugarcane-com prices. These results 
demonstrate that the prices of the crops in the same rotation do not 
adjust simultaneously. This may lead to many problems such as: mis-
allocation of the resources, rural poverty, net loss to some producers, 
and net gains to some others. If this case persists until the year 
2000, it will be very difficult for Egypt to maintain a reasonable degree 
of self-sufficiency. Further implications will be clear after studying 
the cost structures. 
Cost Structures 
The importance of studying the variable costs of the major crops 
is to answer a critical question. This question is: How much does the 
price increase relative to the variable cost? In comparison between 
Tables 4.16 and 4.17, one can infer that except for the nominal and 
real variable costs for sugarcane, the nominal and real variable costs 
for all crops increase at higher rates than the nominal and real prices 
do. Economically speaking, these results imply that except for the 
current, mandatory crop rotation, the Egyptian farmers will leave the 
farming industry. These results also confirm the reality for many 
Egyptians. These results also clear the issue of how Egypt achieves 
self-sufficiency. 
To summarize, this chapter sheds some light on future implemented 
policies. For Egypt to be self-sufficient, the following adjustments 
are needed: 
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Table 4.17. Time rates of growth of the variable costs of major crops 
for various time periods^ 
Costs 
jT Nominal Real 
jT Crop (percentage) (percentage) 
Wheat 10.57 2.93 
Beans 12.16 4.80 
Com 10.80 3.21 
Rice 7.69 1.96 
Sugarcane 12.04 5.49 
^Source; Computed from ALS estimates and Equation (3.114). For 
the time periods, see Table A.7 in the Appendix. 
(1) The vertical and horizontal land programs are vital to Egypt. 
(2) The current crop system should be adjusted in the direction of 
the comparative advantages that Egypt has in food production. 
Since the Egyptian productivity per feddan is higher than many 
major producing and exporting countries, it does not make sense 
to import wheat, com, beans, and sugarcane. But, what makes 
sense to this researcher is to reduce the area cultivated with 
berseem and cotton. 
(3) The flow of investment among goods and service sectors should be 
adjusted in accordance to the amount of national income origi- • 
nating from that sector. Egypt has always been an agricultural 
country and she has long-run comparative advantages in the 
farming industry. 
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(4) The rates of growth in the requirements per individual should 
match the rate of growth in the production per individual. 
(5) The government of Egypt should seriously reconsider the follow­
ing: 
(a) The efficiency of the cooperative system and the input 
subsidizations, 
(b) The price interrelationships and the income distribution, 
(c) The classical issue: subsidy for what and whom, and finally 
(d) The price-variable cost ratios for all the crops in the 
agricultural rotation, i.e., the rates of growth in all the 
prices and variable costs. 
In the next chapter, the importance of these adjustments to Egypt 
will become clear. 
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CHAPTER V. POTENTIAL SELF-SUFFICIENCY 
OF THE MAIN AGRICULTURAL PRODUCTS 
In this chapter, this study will analyze both the supply and demand 
sides for the main agricultural products. The farmers' response, as 
well as the projected consumers' demand for the main crops, will also be 
analyzed. As stated before, the estimation will be under this study's 
proposed policies. 
Basically, the main concern in this chapter is the year 2000. In 
Chapter IV, this study was seeking a positive judgement based upon norm­
ative statements about the Egyptian economy. The basic structures, as 
well as the basic problems are now clear. In this chapter, this study 
will present the solutions. 
To forecast the year 2000, several questions need to be answered. 
These questions are: 
(1) How accurate are the forecasted values? 
(2) Are the variances of the actual and forecasted values the same? 
(3) How accurately does the model forecast? 
To answer these questions, this study will state some assumptions. 
Further, many different statistical techniques will be used. For in­
stance, one can assume the actual and forecasted values have the same 
variance since they have the same probability distribution. If this is 
the case, one can combine the actual and forecasted values in one set 
of data. This assumption is very reasonable. This is simply because 
the forecasted values are an initial function of the past values. On 
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the other hand, one can get the functional relationship from the actual 
data and then forecast the endogenous variables from a set of the exog­
enous variables. In this case, there is no need for one to assume the 
homogeneity of the variance. This study will try both ways. This study 
will also use different forecasting techniques and will calculate the 
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value of U in Equation (3.128) to insure the accuracy of the forecast. 
Before studying the functions of the model, this study will analyze 
the agricultural rotation and the degree of self-sufficiency given the 
rotation. Table 5.1 shows the production, consumption, and degree of 
self-sufficiency for the major products in 1977 as compared to 1970. 
The table is self-explanatory. The reduction of the degree of self-
sufficiency over time for wheat, com, rice, beans, and sugarcane reflect 
the importance and significance of this study's policies and conclusions. 
As stated before, the private and public sectors have to consider the 
trade-offs the society faces. The reduction in the degree of self-
sufficiency and the increase in the rate of growth in per capita require­
ments are serious problems. If one takes into consideration the popula­
tion growth rate and the worldwide inflation rate, these problems will 
turn out to be danger signs of dissatisfaction in the Egyptian economy. 
Once again, the solutions for the problems stated above are easy. 
This study has proposed some of these solutions in Chapter IV of this 
dissertation. These conclusions presented in Chapter IV confirm the 
reality and the published figures about Egypt. The proposed crop struc­
ture for 1979 shows the wheat, beans, rice, and sugarcane cultivated 
Table 5.1. Production, consumption, and percentage of self-sufficiency of the major agricultural 
products in Egypt® 
1970 1977 
Crop 
Production 
in 1000 
tons 
Consumption 
in 1000 
tons 
Percentage 
of self-
sufficiency 
Production 
in 1000 
tons 
Consumption 
in 1000 
tons 
Percentage 
of self-
sufficiency 
Wheat 1,516 3,809 39.80 1,697 5,100 33.90 
Beans 278 278 100,00 270 330 81.80 
Corn 2,389 2,465 96.90 2,724 3,325 81.90 
Rice 1,738 1,211 143.50 1,515 1,380 109.80 
Sugarcane 591 500 118.20 625 850 73.50 
Vegetables 3,582 3,537 101.20 6,684 6,484 103.00 
Fruits 1,407 1,346 104.50 1,902 1,732 109.80 
Milk 1,613 1,677 96.10 1,783 2,285 78.00 
Meat 287 299 95.90 320 385 83.10 
Chicken meat 98 98 100.00 121 130 93.00 
Fish 91 93 97.80 140 170 82.40 
^Source: Ministry of Agriculture (32). 
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areas have increased while the corn cultivated area has decreased. At 
the same time, the cotton area has increased as compared to year 1978. 
The area cultivated by berseem has also increased as compared to the 
base year 1978. Worth noting is that the actual published figures of 
the areas in 1979 are not available to the researcher. The results of 
1979s proposed crop system partially contradict this study's main 
conclusions so far. But, the increase in the imports and the reduction 
in the degree of self-sufficiency substantiate this study's main conclu­
sions . 
In the next part of this chapter, this study will concentrate on 
the statistical results of fitting the reduced forms of this study's 
model. 
Econometric Results 
This part will show the statistical results of the farmers' response, 
the supply and requirements for wheat, beans, com, rice, and sugarcane. 
Farmers' Response 
To study the farmers' response for the major crops, one has to 
consider the relative profitabilities of all the crops. Most of the 
work done so far concentrates on the relative prices. But as stated 
before, it seems reasonable to study the relative profitabilities. This 
is because of the limited supply of land resources. The farmers' prefer­
ence among all the available alternatives will be mainly determined in 
accordance to the net gains. This assumption could be tested in several 
ways. But, this is not of great importance to this study. This study 
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is concerned with the area's response to the relative profitability of 
jth and kth crops. To estimate a nxn matrix for the farmers' prefer­
ences, this study estimates Equation (3.66) for the major crops and the 
major competitor crops. The meaning of the word competitor is the crop 
which competes with any of the study's major crops in terms of area. 
These competitors in the study are called "shifters." Then, after cal­
culating Equation (3.66), this study divides the profitability of jth 
crop over the profitability of kth crop in order to obtain the relative 
profitabilities for all crops (Table 5.2). Then, on the average, a nxn 
matrix for the ratios of profitability of all crops is obtained (Table 
5.3). The values in Table 5.3 are the average of 1971-1979. 
This study assumes that every firm in Egypt is a rational, profit 
maximizing firm. The farmers formulate their decision by weighing all 
the possible alternatives according to their profitabilities. For 
instance, the wheat farmer compares the profitability per feddan of 
wheat to the profitability per feddan of berseem, beans, barley, and 
winter tomatoes, and then makes his decision. If this is the case, this 
study assumes that the farmers are sophisticated enough to compare the 
rows and columns of Table 5.3 before making their cultivation decision. 
This assumption raises several questions such as; 
(1) How about the mandatory crop system? 
(2) Is it reasonable to assume that the farmers in Egypt are 
sophisticated? 
Table 5.2. Relative profitability of the major agricultural crops, 1971-1979® 
1971 1972 1973 1974 1975 1976 1977 1978 1979 
Notation starts with wheat 
Wheat/berseem 0.42 0.25 0.29 0.35 0.36 0.20 0.24 0.31 0.23 
Wheat/barley 1.52 1.65 1.36 1.14 1.12 0.86 1.27 1.47 1.72 
Wheat/beans 1.27 0.67 1.37 0.85 0.59 0.49 0.96 0.85 0.76 
Wheat/winter tomatoes 0.25 0.12 0.14 0.14 0.11 0.07 0.13 0.21 0.17 
Notation starts with beans 
Beans/berseem 0.33 0.37 0.21 0.41 0.60 0.40 0.25 0.36 0.31 
Beans/wheat 0.79 1.49 0.73 1.17 1.68 2.05 1.05 1.17 1.32 
Beans/barley 1.20 2.46 0.99 1.34 1.88 1.76 1.33 1.72 2.27 
Beans/winter tomatoes 0.20 0.18 0.11 0.17 0.19 0.15 0.13 0.24 0.22 
Notation starts with rice 
Rice/corn 0.75 0.57 0.48 0.56 0.86 1.14 0.75 1.52 2.43 
Rice/cotton 0.55 0.29 0.50 0.47 0.99 0.42 0.91 0.72 0.41 
Rice/sugarcane 1.00 0.37 0.30 0.17 0.20 0.20 0.46 0.52 0.44 
Rice/summer potatoes 0.23 0.10 0.16 0.12 0.12 0.08 0.21 0.25 0.13 
Notation starts with corn 
Corn/rice 1.34 1.75 2.07 1.77 1.16 0.88 1.34 0.66 0.41 
Corn/cotton 0.74 0.51 1.03 0.84 1.14 0.37 1.21 0.47 0.17 
® Source; Computed upon data from (9, 32, 51, 52). 
Table 5.2 (continued) 
1971 1972 1973 1974 1975 1976 1977 1978 1979 
corn (continued) 
Corn/sugarcane 1.35 0.65 0.63 0.30 0.23 0.18 0.61 0.34 0.18 
Corn/summer potatoes 0.31 0.17 0.34 0.21 0.14 0.07 0.28 0.16 0.06 
Notation starts with sugarcane 
Sugarcane/rice 1.00 2.71 3. 31 5.89 5, .12 4.99 2.20 1.93 2.29 
Sugarcane/corn 0.74 1.55 1. 60 3.32 4, .42 5.69 1.64 2.94 5.56 
Sugarcane/cotton 0.55 0.80 1. 65 2.79 5. 05 2.09 1.99 1.39 0.92 
Sugarcane/summer potatoes 0.23 0.27 0. 54 0.71 0. 63 0.40 0.46 0.48 0.31 
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. a Table 5.3. The relative profitability matrix' 
y 
/Crop Wheat Berseem Beans Barley 
Winter 
toma­
toes Com Rice Cotton 
Sugar­
cane 
Summer 
pota­
toes 
Wheat 
\ 
\ 0.29 0.87 1.35 0.15 NC^ NC NC NC NC 
; \ 
Berseem . 1 
, 
2.78 4.82 0.51 NC NC NC NC NC 
Beans 1 1.66 
\ 
is 
0.18 NC NC NC NC NC 
Barley . 0.11 NC NC- NC NC NC 
Winter 
tomatoes 
\ .  
1 
\ 
NC NC NC NC NC 
Corn NC NC NC NC NC 1 1.26 0.72 0.50 0.19 
Rice NC NC NC NC NC 0.80 1 
\ 
0.58 0.41 0.16 
Cotton NC NC NC . .1 0.52 0.28 
\ 
Sugar­
cane 
Summer 
pota­
toes NC 
0.45 
Nonsymmetric^ 2.22 
Source: Computed from Table 5.2. 
^NC stands for not comparable. This is because both crops are in 
different rotation. Further, all values are average of 1971-1979. 
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(3) What are the effects of the cooperative system and the subsidy 
provided on weighing the alternatives? 
(4) How about the farmers who produce for their own consumption? 
To answer these questions, one has to consider the results of 
Chapter IV, as well as Tables 5.1 - 5.3. The Egyptian agricultural 
economy is a small farm sized type of economy. The farmers, on the other 
hand, have had a long-run experience in the farming industry. Further­
more, Equation (3.66) is calculated by taking into account the super­
vision of the cooperatives and the subsidizations. Moreover, as far as 
the reseacher knows, some farmers violate the imposed crop rotation. 
Therefore, it seems reasonable to say that Tables 5.2 - 5.3 are the bases 
for any sophisticated crop system and for any self-sufficiency policy. 
Given the resources and given that a reasonable degree of self-
sufficiency is desirous, it seems unfair to ask farmers to produce wheat, 
beans, barley, com, rice, and sugarcane (Table 5.3). If this case 
persists, Egypt should forget about its long-run comparative advantage 
in the farming industry and specialize in producing berseem, vegetables, 
and fruits. If, on the contrary, the Egyptian seriously wants to pro­
duce more food, the direction of the resource allocation should be 
radically changed. These results confirm the policy alternative (c) of 
our proposed self-sufficiency policy on page 19 of this dissertation. 
Furthermore, the reallocation of these resources should be based upon 
the relative crop profitabilities, not the prices. The prices are a 
poor allocative criteria over time. In other words. Table 5.3 is the 
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best base for allocating the resources in Egypt for self-sufficiency 
in food production. 
Under the assumption that the relative crop profitabilities influ­
ence the farmers' response. Equation (3.77) has been estimated for all 
2 
the study's major crops. The results of maximum R stepwise procedure 
tends to fit the form: 
Where: 
= the cultivated area of jth crop in period t. 
j,k,L,m,r 
t-1 = profitability of jth crop relative to the profit­
ability of the other major competitive crops as k,L,m, and r. 
= time to represent the technology. 
The stepwise results are shown in Tables 5.4 - 5.8. This study has 
also tested for autocorrelation for all the equations. The Durbin-
Watson (DW) test was not significant for all the equations. 
This study has set R^ or R^ as the criterion for selecting the 
best fit (Equation (3.127)). This criterion is based upon studying 
the contribution of each variable in explaining the total variation. 
But, there are many other statistical and economic aspects for one to 
consider in selecting the best form such as: 
(1) The significance of the overall F ratio, 
(2) The significance of each coefficient in the equation, 
(3) The significance of the autoregressive parameter, and 
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Table 5.4. Wheat area's response to the relative profitabilities of 
the other major winter crops, stepwise results, 1971-1978^ 
Best one Best two Best three Best four Best five 
Explanatory variable variable variable variable variable 
variables model model model model model 
Intercept 1271.71 1081.80 1056.60 904.24 507.91 
Q 
r 
i Ir d 
17^ », — 527.03 890.83 1082.90 1614.52 
t-1 
SE — (441.69) (629.99) (532.02) (374.84) 
P > F — (0.29) (0.23) (0.14) (0.05) 
j 
^t-1 "" ~ ~ 245.56 
SE — — — (95.16) 
P > F — — — — (0.12) 
Y f 
— — — 189.44 218.95 
t—1 
^Source; Computed from data from Ministry of Agriculture (32). 
^SE is the standard error of the coefficient. 
^P > F is the probability of the calculated F greater than the 
tabulated F. 
d. i Ic is the relative profitability of jth and kth crops in period 
t-1. Where j is the wheat and k is berseem. 
e i L is the relative profitability of jth and Lth crops in period 
t-1. Where L is barley. 
is the relative profitability of jth and mth crops in period 
t-1. Where m is beans. 
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Table 5.4 (continued) 
Explanatory 
variables 
Best one 
variable 
model 
Best two 
variable 
model 
Best three 
variable 
model 
Best four 
variable 
model 
Best five 
variable 
model 
SE 
— —  (111.72) (66.75) 
P > F 
2 
(0.19) (0.08) 
'l-l -617.76 -1366.45 -2513.92 
SE (738.82) (752.73) (627.71) 
Pj. > F (0.45) (0.17) (0.06) 
\ 11.45 18.23 19.45 27.63 40.61 
SE (12.18) (13.07) (13.56) (12.18) (8.76) 
P > F 
r 
(0.38) (0.22) (0.23) (0.11) (0.04) 
0.13 0.32 0.42 0.71 0.93 
fi i T is the relative profitability of jth and rth crops in period 
t-1. Where r is winter tomatoes. 
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Table 5.5. Beans area's response to the relative profitabilities of the 
other major winter crops, stepwise results, 1971-1978^ 
Best one Best two Best three Best four Best five 
Explanatory variable variable variable variable variable 
variables model model model model model 
Intercept 305.71 281.18 303.71 265.74 262.25 
SE^ 
P > F^ 
•If — — -172.50 
SE (174.91) 
P > F —— —— — —  (0.43) 
24.48 48.01 62.82 102.94 
SE (27.00) (40.11) (41.78) (58.46) 
P > F (0.41) (0.30) (0.23) (0.22) 
ill -29.94 -52.21 -65.09 
^Source : Computed upon data from Ministry of Agriculture (32). 
^SE is the standard error of the coefficient. 
> F is the probability of the calculated F greater than the 
tabulated F. 
is the relative profitability of jth and kth crops in period 
t-1. wHere j is beans and k is berseem. 
is the relative profitability of jth and Lth crops in period 
t-1. WÈere L is wheat. 
is the relative profitability of jth and mth crops in period 
t-1. Vmere m is barley. 
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Table 5.5 (continued) 
Best one Best two Best three Best four Best five 
Explanatory variable variable variable variable variable 
variable model model model model model 
SE (36.61) (41.58) (43.77) 
P > 
r 
F 
S 
(0.46) (0.30) (0.28) 
-ill 354.14 618.59 
SE (331.48) (427.54) 
F (0.36) (0.29) 
^t 
-9.21 -10.65 -11.73 -13.10 -15.10 
SE (4.63) (4.96) (5.30) (5.36) (5.75) 
F (0.09) (0.08) (0.09) (0.09) (0.12) 
R2 0.40 0.48 0.56 0.68 0.78 
8%]'^ is the relative profitability of jth and rth crops in period 
t-1. Vmere r is winter tomatoes. 
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Table 5.6. Corn area's response to the relative profitabilities of the 
other major summer crops, stepwise results, 1971-1978 
Best one Best two Best three Best four Best five 
Explanatory variable variable variable variable variable 
variables model model model model model 
Intercept 1580.14 1774.07 1607.15 1555.79 1551.23 
j,kd 
TT — — — 26.99 29.38 
t—1 
SE — — — (34.19) (75.77) 
P > F — — — (0.49) (0.74) 
i 
— 187.80 177.50 160.34 161.28 
t-1 
SE — (69.61) (27.44) (36.12) (50.66) 
P > F — (0.04) (0.003) (0.02) (0.09) 
Y „f 
— -278.91 -167.38 -155.34 -151.42 
t—JL 
a 
Source: Computed upon data from Ministry of Agriculture (32). 
^SE is the standard error of the coefficient. 
^P > F is the probability of the calculated F greater than the 
tabulated F. 
is the relative profitability of jth and kth crops in period 
t-1. wRere j is com and k is rice. 
is the relative profitability of jth and Lth crops in period 
t-1. wêere L is cotton. 
is the relative profitability of jth and mth crops in period 
t-1. Vmere m is sugarcane. 
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Table 5.6 (continued) 
Best one Best two Best three Best four Best five 
Explanatory variable variable variable variable variable 
variables model model model model model 
SE (58.88), (31.23) (36.19) (112.50) 
P > F —— (0.005) (0.006) (0.02) (0.31) 
if -16.91 
SE (445.93) 
P > F 
r 
(0.97) 
42.77 25.61 30.37 30.81 
SE (11.97) (4.81) (7.87) (15.12) 
P > F 
r 
(0.01) (0.006) (0.03) (0.18) 
0.68 0.85 0.98 0.98 0.98 
is the relative profitability of jth and rth crops in 
period t-1. There r is summer potatoes. 
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Table 5.7. Rice area's response to the relative profitabilities of the 
other major summer crops, stepwise results, 1971-1978^ 
Best one Best two Best three Best four Best fiv« 
Explanatory variable variable variable variable variable 
variables model model model model model 
Intercept 1012.12 984.35 975.43 961.27 961.60 
SE^ —— — 
P < F^ 
35.73 135.60 110.22 130.85 
SE (40.00) (54.47) (56.26) (83.14) 
P > F (0.41) (0.07) (0.15) (0.26) 
if 121.29 85.27 87.63 
SE (64.25) (68.50) (80.78) 
P > F 
^ f 
(0.13) (0.30) (0.39) 
4-1 115.55 110.97 — -62.71 
^Source ; Computed upon data from Ministry of Agriculture (32). 
^SE is the standard error of the coefficient 
• 
Cp > F 
T 
is the probability of the calculated F greater than the 
tabulated F. 
d i k ir ' is the relative profitability of jth and kth crops in period 
t-1. Where j is rice and k is com. 
is the relative profitability of jth and Lth crops in period 
t-1. Wfiere L is cotton. 
is the relative profitability of jth and mth crops in period 
t-1. Where m is sugarcane. 
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Table 5.7 (continued) 
Explanatory 
variables 
Best one 
variable 
model 
Best two 
variable 
model 
Best three 
variable 
model 
Best four 
variable 
model 
Best five 
variable 
model 
SE (49.90) (51.02) — (152.96) 
P > F 
•I;:' 
(0.06) (0.08) 
271.55 
(0.72) 
472.90 
SE (230.19) (560.87) 
> F (0.32) (0.49) 
%t 
-22.83 -19.73 -25.42 
SE (8.85) (8.85) (17.34) 
Pp > F (0.06) (0.11) (0.28) 
R2 0.47 0.55 0.68 0.78 0.80 
S i IT is the relative profitability of jth and rth crops in period 
t-1. Where r is summer potatoes. 
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Table 5.8. Sugarcane area's response to the relative profitabilities 
of the other major summer crops, stepwise results, 1971-
1978* 
Best one Best two Best three Best four Best five 
Explanatory variable variable variable variable variable 
variables model model model model model 
Intercept 186.36 183.18 188.93 190.82 191.51 
SE^ — — — 
c 
P > F 
•If —— -3.17 -5.49 -4.81 
SE — (2.28) (1.99) (4.30) 
P > F (0.24) (0.07) (0.38) 
•k 2.71 5.80 6.00 5.41 
SE (1.73) (2.72) (1.99) (3.93) 
P > F 
r 
(0.18) (0.10) (0.06) (0.30) 
w
 
— 3.89 4.17 
^Source: Computed from data from Ministry of Agriculture (32). 
^SE is the standard error of the coefficient 
• 
^P > F is the probability of the calculated F greater than the 
tabulated F. 
is 
t-1. where j 
the relative profitability of jth and kth crops in period 
is sugarcane and k is rice. 
is 
t-1. Where L 
the relati 
is com. 
ve profitability of jth and Lth crops in period 
^^x'l the relative profitability of jth and mth crops in period 
t-1. Vmere m is cotton. 
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Table 5.8 (continued) 
Explanatory 
variables 
Best one 
variable 
model 
Best two 
variable 
model 
Best three 
variable 
model 
Best four 
variable 
model 
Best five 
variable 
model 
SE (1.84) (2.66) 
P > F (0.12) (0.26) 
-6.72 
t-1 
SE (35.20) 
> F (0.87) 
\ 9.14 8.20 7.44 6.88 7.15 
SE (1.14) (1.19) (1.22) (0.93) (1.79) 
P > F (0.0002) (0.001) (0.004) (0.005) (0.06) 
0.91 0.94 0.96 0.99 0.99 
is the relative profitability of jth and rth crops in period 
t-1. wÊere r is summer potatoes. 
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(4) The sign of the coefficients, as well as the estimated elas­
ticities . 
In this stage of the estimation, it is very hard, upon the avail­
able information, to get all the promising results. For instance, 
2 
according to maximum R criterion, the five variable model is the best 
fit (Tables 5.4 - 5.8). But, in order to conserve over the degrees of 
freedom, as well as (1) - (4) above, some other results of the stepwise 
procedure could be used. Future studies in this area may concentrate 
on causes of the shortcoming results. The contributions of this study 
in this stage are the theoretical model, as well as some results based 
on the available information. From Table 5.4, wheat results are not 
good. These models, however, explain how the farmers formulate the pre-
cultivation decision. The results show that wheat could be substituted 
for the other conventional crops such as; berseem, barley, and beans, 
i.e., if the government of Egypt wants to encourage wheat production, 
a direct, also if allowed, higher price, payment to the farmers to in­
crease the profit will increase the area and hence the production given 
the technology. The winter tomatoes, however, show a complementary 
relationship with wheat. From Table 5.3, one can infer that, on the 
average, a feddan of winter tomatoes is 6.67 times as profitable as a 
feddan of wheat. This fact is known to every Egyptian. The vegetables 
and fruits are much more profitable than the conventional crops such as 
wheat, beans, rice, cotton, etc. Further, the Egyptian farmers would 
like, if they could, to produce vegetables and fruits, as long as the 
climate and soil conditions help them to do so. The reality also 
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substantiates that even the value of land producing vegetables and 
fruits is higher than the land producing wheat, com, etc. This may 
justify the farmers' attitude toward winter tomatoes. Further, one can 
fit Equation (5.1) for the conventional crops only. The main conclusions 
will still be correct, i.e., if the government of Egypt wants to encourage 
wheat production, a direct payment is necessary. Due to the low explan­
atory power of the model, no further inference will be made. More infer­
ence will be made from the estimated supply functions. 
2 
As for beans, the fit is not satisfactorily good except for high R . 
This study cannot use the results in Table 5.5. This is because of the 
high significant level, as well as the sign of the coefficients are not 
reasonable. The inference about beans will be made from the estimated 
supply functions. Worth noting is that beans could be substituted for 
wheat and winter tomatoes. This result confirms the wheat results 
stated before. 
As for com, the five variable model is the best fit, according to 
2 2 
R criterion but two variable model gives good results in terms of R , 
the power of the model, as well as the significance level of the coef­
ficients. The results of Table 5.6 show that in general, the government 
of Egypt could encourage the production of com by increasing the profit­
ability of a feddan of com relative to the profitability of a feddan of 
other conventional crops such as rice and cotton. As for sugarcane and 
summer potatoes, the results show complementary relationships with com. 
Both sugarcane and summer potatoes are still desirous. 
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The results of the rice area's response are presented in Table 5.7. 
These results show that rice can substitute for other conventional crops, 
such as com and cotton. Sugarcane shows a complementary relationship 
with rice. But the most surprising result is that rice shows a substi-
tutability relationship with summer potatoes. The reality and importance 
of rice as a major diet component may support this evidence. 
As for sugarcane. Table 5.8 could be interpreted in relation to 
Tables 5.6 - 5.7. For an increase in the profit per feddan of sugarcane, 
the farmers still prefer to produce rice. On the contrary, for the same 
increase in the profit per feddan of sugarcane, the farmers will substi­
tute sugarcane for com and cotton. Summer potatoes are preferable to 
sugarcane, even if the government increases the profit of sugarcane pro­
ducers . 
Finally, the technology as represented by time in this study's 
modified Nerlove model shows either negative or positive effects on the 
area (Tables 5.4 - 5.8). In small farm size type of economy and under 
intensive land use, it is actually hard to interpret the sign. But, if 
one carefully interprets Tables 5.4 - 5.8 in connection with Table 4.11, 
then one can infer that the results for beans, com, and sugarcane are 
consistent. As for wheat and rice, the results are inconsistent. 
In the next part of this chapter, this study will concentrate on 
the supply side estimation and prediction. The estimated equations 
2 
together with the coefficient of determination (R ), the standard error 
of the coefficients (SE), the approximate (Z) probability, the level of 
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significance (P^ >|t|), the Durbin-Watson (DW) statistic, and the esti­
mated elasticity (E^_^) are presented. The results of the Autoregressive 
Least-Squares (ALS) and the Ordinary Least-Squares (OLS) will also be 
reported. 
Supply Side 
In this part, the major issues center around this study's proposed 
self-sufficiency policy. This part will also provide a test for the 
first hypothesis stated on page 21 of this dissertation. As stated 
before at the beginning of this chapter, each function is estimated 
twice by two different techniques. These techniques are: 
(1) Simple two-stage procedure. In this case each exogenous and 
endogenous variable is predicted separately from the time. 
Then, the endogenous variable is regressed on a set of exog­
enous variables. 
(2) Estimate the functional forms of the model and then one could 
forecast the endogenous variable from a set of exogenous vari­
ables such as prices and costs. 
Once again the efficiency of both ways will not be examined in this 
study. This point will be left for future studies. 
Wheat 
This study has estimated Equation (3.83) for wheat. This study 
has tried to estimate this equation under many assumptions to get reason­
able results. Worth noting is that the predicted values used in the 
simple two-stage procedure are accurate. Equation (3.128), as well as 
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other statistical forecast procedures have been tried. The predicted 
values created from ALS estimates lie between the upper and lower limits 
of other statistical procedures such as time series forecast procedure. 
So, in general, there is no doubt about the predicted values used. 
The best fit possible for Equation (3.83) by using the simple two-
stage procedure is: 
a£ = 1842.37 + 10.72 , - 10.22 - 46.34 
t it—1 t t 
SE (232.43) (4.42) (6.12) (16.70) 
: probability (0.0001) (0.02) (0.11) (0.01) (5.2) 
-6.88 
SE (5.57) 
~ probability (0.23) 
= 0.44 DW = NS eJ 1 = 0.28 
t-1 
This equation shows that Durbin-Watson (DW) is not significant (NS), 
therefore, the same equation has been estimated again to obtain the OLS 
estimates of the parameters. The best fit is: 
= 1826.96 + 10.45 i " 9.67 
t ft-1 t 
SE (334.56) (4.44) (6.06) 
P^ > |t| (0.0001) (0.03) (0.12) 
-45.44 cj - 7.12 
SE (16.82) (5.52) 
P^ > |t| (0.01) (0.21) 
(5.3) 
= 0.44 eJ , = 0.27 
t—1 
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2 
The estimation, in its present form, shows that R is low, the 
loans per feddan have a negative effect on the area and the estima­
ted coefficients are mostly significant at level 0.05. Furthermore, 
the estimated supply elasticity is about 0.27. In comparison with 
Table A.3 in the Appendix, this result is moderate. To overcome some 
of these problems, this study has tried to estimate several other forms 
under a set of conditions. Some of these forms show unreasonable signs 
— T 
of the coefficients. Before interpreting the sign of C^, the other 
estimated forms will be presented as follows: Under the assumption 
that = 0 in Equation (3.83), this study obtained the following 
results ; 
ALS: 
AJ = 1044.96 + 7.87 
SE (156.38) (4.31) 
: probability (0.0001) (0.08) 
= 0.37 DW = NS 
OLS: 
AJ = 1013.10 + 8.70 
SE (157.62) (4.33) 
> |t| (0.0001) (0.05) 
R^ = 0.30 EJ , = 0.23 
t—1 
Under the assumption that the price of wheat relative to the price 
of berseem per ton influence the farmers's cultivation decision, i.e.. 
'^t-1 - I'lo Xt 
(0.95) 
(0.26) 
(5.4) 
E^ , = 0.20 
t-1 
-ft-l - *'88 =t 
(1.05) 
(0.41) 
(5.5) 
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substituting by in Equation (3,83). Where j is wheat and 
K is berseem, this study obtained the following results: 
ALS: 
= 1865.003 - 5.03 - 3.05 
t rt-1 t 
SE (349.85) (5.46) (5.60) 
: probability (0.0001) (0.37) (0.59) 
(5.6) 
-27.62 Cj - 10.35 
SE (19.90) (5.44) 
: probability (0.18) (0.07) 
= 0.41 DW = S EÎ = -0.03 
t—j. 
Where S stands for significance at level 0.05. 
Given the capital and the variable cost, i.e., = 0, the 
resulting model is: 
ALS: 
A^ = 1453.16 - 9.38 pi'*\ - 5.37 
t rt-1 t 
SE (51.08) (3.83) (1.31) 
: probability (0.0001) (0.02) (0.0003) 
(5.7) 
= 0.47 DW = S E^'J = - 0.06 
t-1 
Theoretically speaking, the economic theory suggests that the 
higher the variable cost/price ratio the lower the area. If one assumes 
that the farmers base their decision on the variable cost of production 
in year t relative to price in year t-1, then, the resulting model is: 
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ALS: 
(5.8) 
AJ = 2416.57 - 488.86 54.98 cj 
SE (272.57) (160.89) ^ ft-1 (14.95) 
: probability (0.0001) (0.0005) (0.001) 
- 4.94 
SE (5.31) 
: probability 
= 0.48 DW = NS , = -0.43 
t-1 
If one set other assumptions, one will get different sets of the 
estimated functions. For instance, this study also obtained the follow­
ing results: 
ALS: 
A^ = 1350.98 + 106.88R - 13.36 - 3.63 X. 
t xt-1 t 
SE (102.16) (100.25) (5.95) (1.97) 
: probability (0.0001) (0.30) (0.03) (0.08) 
(5.9) 
= 0.44 DW = NS eI ^ = 0.08 
t-1 
E^'f = -0.08 
t—1 
Where R = 
ALS: 
fLi 
A^ = 1915.40 - 583.45 -4 18.53 + 10.14 X 
t p] ft-1 t 
SE (162.14) (184.97) ^ ft-1 (5.13) (4.91) 
: probability (0.0001) (0.004) (0.001) (0.05) 
R^ = 0.51 DW = NS EJ T = -0.52 
t-1 
eJ'J = -0.11 
t—i 
(5.10) 
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ALS: 
= 1456.49 - 9.44 - 0.11 - 5.29 
t ft-1 t t 
SE (149.72) (4.76) (4.68) (3.42) 
: probability (0.0001) (0.06) (0.98) (0.13) 
j ,K.  
t-1 
= 0.47 DW = NS E^'^ = -0.06 
OLS: 
A^ = 1023.94 + 9.12 A , - 1.5 vj + 0.17 
t rt-1 t t 
SE (168.83) (4.86) (5.69) (5.30) 
> |t| (0.0001) (0.07) (0.84) (0.98) (5.12) 
=0.30 T = 0.24 
t—1 
A^ = 1986.78 - 689.50 —5— _ 19.31 pj»^ 
SE (172.49) (196.58) (5.45) 
> it! (0.0001) (0.002) (0.001) (5 13) 
+ 13.28 X^ 
SE (5.21) 
P^ > |t| (0.02) 
= 0.47 E^ T = -0.61 
t—1 
= -0.11 
t-1 
As for forecasting the area from a given set of exogenous vari­
ables, this study obtained an estimation for the reduced form as: 
ALS: 
Aj = 2690.24 + 10.17 - 18.56 - 96.41 cj 
SE (537.34) (5.84) (8.12) (29.01) 
: probability (0.002) (0.13) (0.06) (0.01) 
-2.50 X^ 
SE (6.49) 
(5.14) 
I probability (0.71) 
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= 0.67 DW = NS E£ = 0.27 
t-1 
OLS: 
= 2303.56 + 12.48 , - 17.61 - 76.79 
t rt-1 t t 
SE (538.62) (6.70) (9.75) (28.29) 
> |t| (0.004) (0.11) (0.11) (0.03) (5,15) 
+ 2.92 
SE (9.21) 
> |t| (0.76) 
R^ = 0.60 EJ . =0.33 
t—J. 
These results show the elasticity of supply does not change much 
as compared to the simple two-stage procedure explained before. Further-
2 
more, not much is gained from this procedure other than a higher R as 
compared to the simple two-stage procedure. Under the same set of con­
ditions stated before, the only good fit obtained is: 
ALS: 
AJ = 3321.63 + 11.79 P^^^^ - 15.22 vj - 132.06 cj 
SE (692.53) (9.99) (7.95) (46.30) 
- probability (0.002) (0.28) (0.10) (0.03) 
- 11.30 X. 
(5.16) 
t 
SE (6.53) 
i probability (0.13) 
R^ = 0.63 DW = NS E?'? = 0.10 
t-1 
OLS: 
A^ = 2756.19 + 12.61 pj'^ - 9.95 vj - 101.16 cj 
SE ^ (659.42) (11.61) (9.93) ^ (43.70) 
P^ > |t| (0.004) (0.31) (0.35) (0.05) ^ 
-7.26 X_ 
SE (9.86) "• 
P^ > |t| (0.49) 
R^ = 0.48 E^2i = 0.11 
From all of these trials, as well as the results of the- stepwise 
2 
maximum R , this study cannot obtain an interpretation for all the 
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questions raised before. But, in general, one can infer the effects 
* 
of the supply side shifter from Table A.4 in the Appendix, as well 
as the estimated ki's in the reduced forms (Equation (3.83)). Or alter­
natively, one can use the projected values for A^, the productivity per 
feddan and the estimated improvement in the productivity per feddan in 
Table A.4 in the Appendix. These issues will be clear later on in 
this chapter. But, the main conclusions so far are the results of esti­
mating the reduced forms under this study's proposed policy, and their 
economic implications. As stated before, the estimated supply elasticity 
for wheat is moderate as compared to the elasticity estimated by Askari 
and Cummings (2). Further, using C^, the limited short and intermediate-
run loans, as an approximation for the capital per feddan of wheat, does 
not show promising results. The only interpretation available to the 
— 4 
researcher is that both the area and the real are decreasing at a 
rate of -0.59 percent and -2.50 percent annually. The insufficiency 
of the total credit per feddan and the reduction in the area cultivated 
with wheat may justify the negative sign obtained for K^. Other inter­
pretations are possible. Yet, the estimation and the interpretation 
mentioned before are the best available to the researcher. 
Beans 
2 
Unlike wheat, the results for beans are good in terms of R . The 
same way is used in estimating both wheat and beans' supply functions. 
By using the simple two-stage procedure, i.e., forecasting all the 
variables, and then estimating the functions, the ALS's result is: 
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= -210.85 + 0.103 pL +9.08 + 27.99 
t ft-1 t t 
SE (74.99) (0-59) (1.88) (4.40) 
: probability (0.009) (0.86) (0.0001) (0.0001) 
- 9.85 
SE (1.33) 
(5.18) 
I probability (0.0001) 
= 0.996 DW = S I = 0.05 
t-1 
The results are good except for nonsignificant price coefficient 
and positive variable cost coefficient. Inspection of the data 
shows that the beans' area is decreasing, while both the real price and 
the real variable costs are increasing. These facts make the interpre­
tation hard. Therefore, this study has tried other fits under the same 
set of conditions stated for wheat. If one assumes that K2 = = 0, 
the simple Nerlove result is: 
ALS: 
= 275.80 + 1.42 , - 12.95 
t ft-1 t 
SE (26.97) (0.60) (1.45) 
: probability (0.0001) (0.03) (0.0001) 
= 0.98 DW = NS eJ T = 0.69 
t-1 
The results are good except for the elasticity of supply E^_^. 
The interpretation for high elasticity is not known. This is because 
of the fact that year 2000 is still far away. It may be correct that 
the Egyptian farmers will be very responsive to the bean prices. The 
other possibility available to the study is to deflate the real price 
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^ by the real variable cost and estimate The ALS results are 
good. The best fit is; 
p] 
AJ = 200.18 + 7.18 +8.29 cj - 6.76 
SE (113.88) (26.35)\ (6.08) (2.04) 
; probability (0.09) (0.78) (0.18) (0.003) (5.20) 
= 0.98 DW = NS E^ = 0.11 
t-1 
The signs in the function are correct. Further, the estimated 
elasticity is very close to the Askari and Cummings (2) results (Table 
A.3 in the Appendix). But, and are not significant. Several 
other forms have been estimated under different assumptions. The ALS 
results are: 
p] 
Aj = 316.99 + 7.88 - 9.49 
SE (73.65) (27.02)\ (0.35) 
: probability (0.0002) (0.77) (0.0001) 2i) 
j 
t-1 
= 0.98 DW = NS E^ T = 0.12 
A-^ = -178.90 + 56.76 P^'^L + 6.50 + 24.14 
t rt-1 t t 
SE (77.92) (20.77) (1.51) (4.41) 
: probability (0.03) (0.01) (0.0002) (0.0001) (5.22) 
- 12.62 
SE (1.59) 
• probability (0.0001) 
= 0.994 DW = S E^'^ = 0.82 
t-1 
Where j = beans, and 
k = wheat. 
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(5.23) 
(5.24) 
vj 
AJ = 353.77 - 41.59 -4 9.51 
SE (69.56) (187.97)^ft-l (0.35) 
: probability (0.0001) (0.83) (0.0001) 
= 0.97 DW = NS -, = -0.09 
AJ = 231.08 - ;r- + \ 
SE (110.63) (183.08) (6.09) (2.04) 
: probability (0.05) (0.87) (0.18) (0.002) 
= 0.98 DW = NS E^ , =-0.07 
C—1 
j vi 
= 231.08 - 30.53 -j— + 8.29 - 6.78 
SE (110.63)(183.08)^ft-l (6.09) (2.04) 
: probability (0.05) (0.87) (0.18) (0.002) ^5) 
R^ = 0.98 DW = NS E^ . = -0.07 
t—1 
AÎ = 221.88 + 95.27 - 16.87 X^ 
t rt-1 t 
SE (31.55) (25.54) (1.98) 
- probability (0.0001) (0.001) (0.0001) (5.26) 
R^ = 0.98 DW = NS E^^i = 1.37 
Many other farms have been obtained, but not much gain in terns of 
solving the major problem. This study has tried to estimate Equation 
(3.83) from actual data. The endogenous variable could then be pre­
dicted from a set of exogenous variables. The ALS fit in this case is: 
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(5.27) 
= - 221.81 - 0.28 ^ + 10.41 + 28.54 
t ft-1 t t 
SE (174.16) (1.37) (4.58) (10.23) 
Z probability (0.25) (0.84) (O.Oo) (0.03) 
- 10.03 
SE (3.11) 
I probability (0.02) 
= 0.86 DW = S n = -0.06 
t-i 
Aside from the significance of the coefficients, the supply elas­
ticity as well as the variable cost do not show good results. 
As the case for simple two-stage procedures, this study tried to esti­
mate Equation (3.83) under a set of assumptions. The ALS fit for the 
simple Nerlove model, i.e., = 0 is: 
ki = 270.57 + 1.26 , - 10.45 
t ft-i t 
SE (48.60) (1.09) (3.72) 
: probability (0.001) (0.28) (0.23) ^3 28) 
= 0.59 DW = NS T = 0.26 
t—1 
The only problem with this form is the significance of the coef­
ficient. Under several other assumptions, like those stated for wheat, 
the study obtained the following ALS results: 
Aj = 201.77 + 82.02 + 1.53 vj - 15.36 
SE (71.01) (57.03) (4.38) (5.54) 
: probability (0.03) (0.19) (0.74) (0.03) 
R^ = 0.60 DW = NS EJ^J = 0.49 
(5.29) 
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Where j = beans, and 
k = wheat 
p] 
t-1 
v: 
(5.30) 
AJ = 277.00 + 16.79 " 6.76 
SE (145.51) (52.02) \ (2.62) 
: probability (0.09) (0.76) (0.03) 
= 0.50 DW = NS , = 0.16 
t—1 
pi 
= 200.26 + 15.10 + 5 81 - 5.18 
SE (225.32) (54.44) ^ t (12.15) (4.32) 
: probability (0.40) (0.79) (0.65) (0.27) 
= 0.52 DW = NS E^ = 0.14 
t-1 
AJ = 209.51 + 94.54 ^ft-1 " \ 
SE (59.35) (47.31) (4.56) 
: probability (0.008) (0.08) (0.013) (5.32) 
= 0.60 DW = NS EÎ'K = 0.57 
(5.31) 
AJ = 359.12 - 98.34 -j— - 6.80 X^ 
SE (130.62) (359.10)^ft-l (2.62) 
: probability (0.03) (0.79) (0.03) (5.33) 
= 0.50 DW = NS E^ = -0.13 
t-1 
Several other forms, as well as the stepwise results have been 
obtained. But, not much gain is provided by these forms. For some 
cases, the study tried to estimate the parameters by using OLS. This 
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is because the autoregressive parameter (p) is not significantly differ­
ent from zero. Some of these results are: 
= 264.91 + 1.35 ^ - 10.44 
t rt-1 t 
SE (56.16) (1.22) (4.16) 
> |t| (0.002) (0.30) (0.04) 
= 0.49 - = 0.28 
t—1 
pi 
AJ = -10.03 + 40.21 + 14.86 cj 
SE (166.06) (58.22) \ (8.73) 
"t-1 
V-J 
(5.34) 
(5.35) 
Pj. > |t| (0.95) (0.51) (0.13) 
=0.35 eÎ n = 0.38 
t—1 
A^ = -39.78 + 86.74 pi'*^ + 3.72 + 14.57 
t ft-1 t t 
SE (191.03)(54.17) (4.42) (10.74) 
P^ > \t\ (0.84) (0.16) (0.43) (0.22) (5.36) 
- 14.35 
(5.26) 
(0.03) 
= 0.70 EÎ'?- = 0.52 
aÎ = 387.05 - 178.08 -4 6.53 X 
p] 
SE (138.54) (382.86) ^ ft-1 (3.04) 
P^ > |t| (0.02) (0.65) (0.06) (5.37) 
R^ = 0.43 E^ 1 = - 0.24 
t—1 
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In summary, except for the reverse sign for the variable costs and 
^ 2 
the significance of the K^'s, the estimated elasticities and R are 
good. If one considers the trade-off the researchers face among the 
possible criteria, one will realize that the models above are the best 
possible, given the data. As in the case of wheat, one can calculate 
*i *i ^ . 
•^2000 ^2000 Table A.4 in the Appendix and the estimated s, 
or alternatively use A^ , the productivity and the results of Table 
A.4 in the Appendix. The supply side forecasts will be presented later 
on. 
Com 
The same procedures and assumptions used in analyzing wheat and 
beans are used in analyzing corn. The ALS estimation of the reduced 
form by using the two-step procedure is: 
A^ = 1959.64 + 6.36 ^ - 7.56 - 33.01 
t ft-1 t t 
SE (213.75) (2.05) (4.15) (10.59) 
: probability (0.0001) (0.004) (0.08) (0.004) 
+ 17.16 X. 
(5.38) 
t 
SE (6.19) 
: probability (0.01) 
= 0.92 DW = S -, = 0.15 
t—1 
These results are very good. If one considers that the com area 
grows at a rate of 2.88 percent annually, and the real capital 
decreases at a rate of -2.50 percent annually, one will realize the 
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superiority of these results. Along with this model, the data have 
been used to fit many other forms. The ALS results of these forms are: 
AJ = 1303.42 + 6.06 + 19.80 
SE (74.04) (2.21) (2.61) 
: probability (0.0001) (0.01) (0.0001) 
= 0.90 DW = S E^ = 0.15 
t—1 
A? = 1975.44 + 473.82 - 7.50 - 30.00 
t ft-1 t t 
SE (236.96) (214.05) (4.58) (11.60) 
: probability (0.0001) (0.04) (0.11) (0.02) 
+ 22.51 
SE (5.96) 
I probability (0.001) 
= 0.92 DW = S E^*^ = 0.08 
(5.40) 
t-1 
Where j = com, k = cotton. 
^t = 1464.22 + 430.26 - 3.87 vj + 28.34 X^ 
It—J. t t 
SE (163-06) (242.50) (4.99) (5.91) 
: probability (0.0001) (0.09) (0.44) (0.0001) (5.41) 
R^ = 0.92 DW = S E^'^ = 0.07 
Even though the results mentioned before are excellent, this study 
has tried to estimate the reduced form, i.e.. Equation (3.83) from the 
published data set. This will help in projecting the endogenous vari­
able A^ from a set of exogenous variables such as price, cost, and 
capital. The selected ALS results are: 
155 
= 2000.55 + 6.43 , - 3.31 - 51.14 C^' 
t ft-1 t t 
SE (491.46) (4.58) (7.54) (24.96) 
: probability (0.005) (0.20) (0.67) (0.08) 
+ 24.90 
SE (11.18) 
a probability (0.06) 
= 0.91 DW = NS E^ = 0.14 
"t-l 
And, the simple Nerlove's result is: 
t-l 
Where j= com, and 
k = cotton. 
(5.42) 
A^ = 1233.50 + 5.64 , + 33.56 
t ft-1 t 
SE (142.47) (4.58) (9.01) 
: probability (0.0001) (0.25) (0.005) ^2) 
= 0.79 DW = NS E£ , = 0.12 
t—1 
i K i 
Substituting Pg^_^ for the result is: 
A^ = 1913.43 + 873.30 P^'^- o.20 vj - 54.45 cj 
t ft-1 t t 
SE (512.002)(502.59) (7.25) (24.75) 
: probability (0.007) (0.13) (0.98) (0.06) 
+ 24.70 X^ 
SE (9.15) 
I probability (0.03) 
R^ =0.93 DW = NS gi'S _ n 
(5.44) 
The OLS estimations for the same specifications are: 
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= 2029.79 + 6.42 , - 3.13 - 53.62 
t rt-1 t t 
SE (502.36) (4.63) (7.48) (25.51) 
> |t| (0.005) (0.21) (0.69) (0.07) ^ 
+ 24.36 
SE (10.84) 
Pj. > |t| (0.06) 
= 0.91 E^ - = 0.14 
t-1 
= 1195.67 + 6.54 P^^ , + 34.11 
t rt-1 t 
SE (161.41) (5.26) (8.05) 
P^ > |t| (0.0001) (0.25) (0.002) ^ 
= 0.85 E£ , = 0.14 
t-1 
A^ = 1889.16 + 848.12 pj'^, - 0.53 vj - 51.51 
t rt-1 t t 
SE (500.60) (498.54) (7.40) (24.30) 
P^ > |t| (0.007) (0.13) (0.95) (0.07) (g 
+ 25.61 X 
SE (9.62) 
P^ > |t| (0.03) 
R^ = 0.92 E^'^ = 0.16 
t-1 
As stated before, these results are good. Further, the forcasted 
supply side variables will be shown later on in this part. 
Rice 
The same procedure used before has been used to analyze rice. 
The simple two-stage procedure used before in wheat, beans, and com 
is used. The ALS results are: 
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= 1160.41 + 12.21 , - 2.54 - 29.03 c£ 
t ft-1 t t 
SE (313.33) (7.73) (6.11) (15.65) 
: probability (0.001) (0.13) (0.68) (0.07) (5.48) 
+ 1.44 
SE (6.46) 
I probability (0.83) 
= 0.83 DW = S = 0.37 
aI = 864.98 + 4.82 , + 12.91 
t rt-1 t 
SE (166.24) (5.74) (4.07) 
I probability (0.0001) (0.41) (0.003) 
= 0.63 DW = S eJ = 0.15 
t-1 
In the first equation, i.e.. Equation (5.48), the sign for the 
capital is negative. The reduction in the rate of growth in real 
and the increase in the area may justify this negative sign. The 
simple Nerlove, i.e.. Equation (5.49) where = 0, gives good 
results except for nonsignificant real price coefficient. This study 
has tried several other models. But, the results are not good. 
To forecast the area A^ given the set of exogenous variables, the 
data have been used to fit the reduced form, i.e.. Equation (3.83), 
the ALS results are: 
AJ = 908.83 + 7.66 - 0.10 vj + 3.96 cj 
SE (429.004) (8.38) (7.34) (23.64) 
: probability (0.07) (0.39) (0.99) (0.88) (5.50) 
158 
- 14.83 
SE (6.31) 
a probability (0.05) 
= 0.69 DW = NS = 0.22 
t—1 
= 968.61 + 7.31 , - 15.85 
t rt-1 t 
SE (120.01) (4.02) (3.36) 
: probability (0.0001) (0.10) (0.001) 
= 0.71 DW = NS E^ = 0.21 
t-1 
(5.51) 
The signs of the first equation, i.e.. Equation (5.50), are good. 
But the coefficients are mostly nonsignificant. The second equation, 
i.e.. Equation (5.51) or simple Nerlove, gives much better results than 
the first. The rice farmers are responsive to the rice prices. These 
results confirm reality. The estimated elasticities have good impli­
cations to the policymakers. In formulating the production and market­
ing policies, the price of the final output has to be considered. 
The OLS results are not good. The only reasonable form is: 
AJ = 978.63 + 6.72 . - 14.84 X^ 
t it—i. t 
SE (153.33) (5.15) (4.41) 
P^ > |t| (0.0001) (0.23) (0.008) (5.52) 
R^ = 0.56 E^ T = 0.19 
t-1 
The forecasted values of the supply side variables will be pre­
sented later on in this part. 
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Sugarcane 
In a similar fashion to the procedure used in the other crops, 
the ALS results of the simple two-stage procedure are: 
= 85.19 + 0.10 , + 0.49 + 3.47 
t ft-1 t t 
SE (24.07) (2.84) (0.20) (1.47) 
: probability (0.001) (0.97) (0.02) (0.03) (5.53) 
+ 7.20 
(0.55) 
(0.0001) 
= 0.998 DW = NS = 0.002 
t-JL 
2 
This function shows that R is very high and the coefficient of 
the real price is nonsignificant. Further, the sign of the coef­
ficient is reversed. The evidence shows that the real price, the 
real variable cost, and area are increasing (Tables 4.11, 4.16, and 
4.17). This evidence may justify the positive sign for i.e., VJ 
coefficient. Other models have been fitted. But, the only reasonable 
model is the simple Nerlove. Where = Kg ' 0 gives the following 
results; 
= 152.14 + 2.55 ^ + 7.26 
t ft-1 t 
SE (4.71) (2.01) (0.59) ( 5 . 5 4 )  
: probability (O.OOOl) (0.21) (O.OOOl) 
R^ = 0.996 DW = NS , = 0.06 
t—1 
These results suggest that the past year's price is a determinate 
i K i 
factor to the area in year t. Substituting Pg^.^ for where 3  
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is sugarcane and K is com, does not change the results much, i.e., 
coefficient is still positive. The ALS estimates in this case are: 
= 52.26 + 189.71 + 0.24 
t rt-1 t 
SE (20.89) (49.64) (0.12) 
: probability (0.02) (0.001) (0.06) 
+ 5.62 cj + 7.94 
SE (1.28) (0.43) 
: probability (0.0001) (0.0001) 
= 0.999 DW = NS = 0.10 
t—1 
ki = 141.72 + 117.07 + 0.16 
t tt—1 t 
SE (6.57) (60.43) (0.17) 
: probability (0.0001) (0.06) (0.37) (5.56) 
+ 6.81 
SE (0.54) 
I probability (0.0001) 
= 0.997 DW = NS E^= 0.06 
t—1 
The fits as presented above are good except for the sign of and 
K^. The estimated elasticities are reasonable. Because of the fact 
that DW is nonsignificant, this study has estimated the parameters by 
the OLS procedure. The results are: 
= 80.44 + 0.48 pj^ , + 0.47 + 3.79 cj 
t ft-1 t t 
SE (24.51) (2.82) (0.20) (1.51) 
P^ > |t| (0.003) (0.87) (0.02) (0.02) g?) 
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+ 7.24 
SE (0.54) 
> Ic|(0.0001) 
= 0.998 , = 0.01 
t—1 
aJ = 151.06 + 3.30 , + 7.03 
t rt-1 t 
SE (4.22) (1.85) (0.54) 
> Itl (0.0001) (0.09) (0.0001) 
= 0.997 T = 0.08 
= 74.46 + 161.91 pj'^. + 0.24 vj 
t rt-1 t 
SE (20.95) (54.04) (0.14) 
> \t\ ( 0 . 0 0 1 )  ( 0 . 0 0 6 )  ( 0 . 1 0 )  ( 5  g g )  
+ 4.22 cj + 7.63 X^ 
SE (1.27) (0.48) 
P^ > |t| (0.002) (0.0001) 
= 0.999 E^'^ = 0.09 
t—1 
The results as presented before are good. The simple Nerlove 
gives moderate results as compared to the other models. Further, the 
results of simple Nerlove, i.e.. Kg = = 0, are good. This is be-
2 
cause of the significance level of the coefficients, high R and 
reasonable estimated elasticity. 
As in the case of all other crops, the endogenous variables A^ 
can be projected from the exogenous variables. To do so, three models 
have been fitted. The ALS's results are: 
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(5.60) 
i 4 
t = 95.12 - 1.50 T + 0.53 
ft—1 t 
SE (52.09) (5.99) (0.44) 
: probability (0.12) (0.81) (0.27) 
+ 2.263 cj + 7.93 
SE (3.24) (1.30) 
I probability (0.45) (0.001) 
= 0.97 DW = NS E^ = - 0.03 
t—1 
The simple Nerlove where = 0 gives the following results: 
AJ = 147.16 + 2.19 + 8.42 (5.61) 
SE (8.58) (3.42) (1.31) 
: probability (0.0001) (0.54) (0.0002) 
= 0.95 DW = NS = 0.04 
t-1 
i K i 
Also, by substituting for Equation (3.83) the following 
results are obtained. 
A^ = 73.58 + 179.15 pj^^, + 0.17 
w ±. U*"X t 
SE (46.79) (123.18) (0.32) 
I probability (0.17) (0.20) (0.63) (5.62) 
+ 4.24 cj + 8.33 X 
SE (2.87) (1.05) 
* probability (0.19) (0.0002) 
R" = 0.982 DW = NS E^''f = 0.09 
t—1 
A^ = 140.00 + 132.86 P^'^, + 0.06 
t ft-1 t 
SE (11.52) (118.91) (0.33) 
: probability (0.0001) (0.30) (0.87) 
(5.63) 
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+ 8.06 
SE (1.27) 
I probability (0.0004) 
= 0.97 DW = NS E^'^=0.07 
t—1 
Due to the fact that DW is nonsignificant, i.e., p is not signif­
icantly different from zero. This study has also tried an OLS proce­
dure. The results are: 
= 95.53 - 1.51 pL , + 0.53 + 2.60 
t ft-1 t t 
SE (51.96) (5.98) (0.44) (3.23) 
> |t| (0.12) (0.81) (0.28) (0.45) 
+ 7.93 X 
SE (1.31) 
P > |t| (0.001) 
r ' ' 
= 0.97 E^ T = -0.03 
t-1 
(5.64) 
The simple Nerlove's result is: 
aI = 147.18 + 2.41 , + 8.30 
t ft-1 t 
SE (7.61) (3.19) (1.24) 
P^ > |t| (0.0001) (0.47) (0.0002) (5.65) 
R^ = 0.96 E^ T = 0.05 
t—1 
Substituting ^ft-i ^ft-1' result is: 
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= 89.41 + 158.20 + 0.16 vj 
t ft-1 t 
SE (45.33) (121.45) (0.34) 
> |t| (0.10) (0.24) (0.65) (2.66) 
+ 3.21 cj + 8.24 
SE (2.76) (1.18) 
P^ > \t\ (0.29) (0.0004) 
= 0.98 E^'f = 0.08 
t—1 
Even though the significance level for price coefficient is high 
and is still positive, the estimated elasticities are good. The 
elasticity of supply as estimated by simple Nerlove, i.e.. Kg = Kg = 0, 
is moderate. 
The results of this study's model are good. One can compare these 
results to the other studies done on Egypt. Askari and Cummings (2) 
and Habashy, Fitch, and Rehiwi (14) have presented some other estimated 
supply elasticities. Their results in a larger extent support this 
study's results. In some cases the fit was difficult but, in general, 
this study has done the best. In the next part, the supply side fore­
cast for the year 2000 will be presented. 
The Supply Side Forecasts 
In this section, the major issue is to forecast the supply side 
variables for all the crops. The aggregate supply of each crop and the 
per capita production will be presented. The calculation of the total 
and per capita production will be done under this study's proposed 
objectives. As stated before in Chapter IV, there are several policy 
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policy actions that must be considered if the objective of the Egyptian 
society is to produce more food. These policy considerations are: 
(1) The land improvement programs should be extended to all land 
classes before the year 2000. These programs are the respon­
sibility of both the public and the government. 
(2) The horizontal land programs, i.e., to increase the current 
supply of farmland, are vital to Egypt. The direction of the 
flow of investment should be toward (1) and (2). 
(3) The current crop rotation should be radically changed toward 
producing more wheat and beans at the expense of berseem, and 
more com, rice, and sugarcane at the expense of cotton. To 
do so, the agricultural policymakers should seriously consider 
the following: 
(a) The relative profitabilities of all the crops (Table 5.3), 
(b) The price-variable cost ratios for all the crops, and 
(c) The comparative advantages that Egypt has in producing 
each crop. 
(4) The allocation of the resources and the subsidy should be 
reconsidered and controlled. 
Without these considerations, the aggregate food supply will not achieve 
the desired shift. 
As stated before, one objective of this study's proposed policies 
is to increase the food supply by X percent. This increase could be 
done through (1) increasing the productivity per feddan of each crop. 
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and (b) changing the agricultural rotation. Increasing the productivity 
•It 
per feddan is the study's major policy instrument, i.e., in Equation 
(3.7). Table A.4 in the Appendix, as well as the estimated supply coef­
ficients can help one to calculate the increase in the. aggregate supply 
of each crop. Worth noting is that the X increase in the productivity 
per feddan is available and observable. 
For all of the supply side variables, the forecasted values are 
in Table 5.9. In this table, two forecasted values of some variables 
are presented. If one considers time as the only exogenous variable, 
then one can obtain the time-forecasted value. On the other hand, if 
one considers the time, as well as the other exogenous variables, such 
as the prices and capital supplies, then one can use the estimated 
reduced form of the model to get the forecasted values. This study 
calls these values the model forecast. The second way, i.e., the 
model forecast, is widely used in econometric studies. But since the 
year 2000 is far away, both values may have an equal probability of 
existence. 
The area is estimated from the reduced form, i.e.. Equation (3.83). 
The production is estimated by multiplying the area by the value 
(P^^ + iM)^ i.e., Equation (3.80). Worth noting is that IM is available 
for wheat, cotton, com, and rice only (Table A.4 in Appendix). Table 
5.9 is then self-explanatory. On the supply side with the national 
average of IM = 3.05 ardeb per feddan, the per capita wheat supply will 
increase by 16.36 kilograms per Egyptian individual. The com supply 
will increase by 31.79 kilograms per individual, given that IM = 3.44 
Table 5.9. The supply side forecasts for the year 2000^ 
Variable Wheat Beans Corn Rice Sugarcane 
Area in 1000 feddan 
Time forecast . 1327.52 20.44 2332.33 1575.26 421.40 
Model forecast® 1622.45 23.48 2878.98 799.92 449.21 
Difference 294.93 3.04 546.65 -775.34 27.81 
Production in 1000 units^ 
Time forecast 17685.60 26.57 32119.40 3578.61 13973.60 
Model forecast 26121.45 30.52 52167.12 2607.74 12636.28 
Difference 8435.85 3.95 20047.72 -970.87 -1337.32 
Per capita production In Kg./Ind.^ 
Time forecast 41.82 0.40 76.65 45.30 NC 
Model forecast 58.18 0.45 108.44 38.72 NC 
Difference 16.36 0.05 31.79 -6.58 NC 
Time forecast of the variable cost 
in pounds per feddan 
Nominal 149.70 133.14 168.04 150.28 404.80 
Real 51.27 49.42 61.21 63.83 174.66 
Time forecast of price of final 
output in pounds per ton 
Nominal 
Real 
97.29 
30.55 
292.15 
122.72 
135.10 
61.74 
114.62 
48.49 
22.30 
11.67 
^Source: Computed upon data from the Ministry of Agriculture (32). 
^Model forecast stands for the values forecasted from the reduced form, i.e., Equation (3.83). 
'^The units of measurements are different among the crops. Wheat and corn are measured in 
1000 ardeb of these crops. Rice, beans, and sugarcane are measured In 1000 tons. 
^Kg./Ind. stands for kilogram per individual. 
®NC stands for values not computed. This is because of data problems. 
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ardeb per feddan. Notably, that part of the increase is coming from 
the increase in the area in both cases. But there is an increase in 
the food supply per individual out of the policy variable As for 
rice, the average national increase in the productivity per feddan is 
945 kilograms. This increase is about 652.05 kilograms of paddy rice. 
But due to the strong trade-off on the limited area, the per capita 
rice production falls 6.58 kilograms behind the time-forecasted value 
(Table 5.9). if one carefully inspects Table 5.9, one will figure out 
the consistency of the above results. The area cultivated with com 
is about 546.65 thousand feddan higher than the time-forecasted area. 
Given the limited farmland, the rice cultivated area decreases by 
775.34 thousand feddan. Worth noting is that the total cultivated area 
of both crops in the year 2000 will be 3678.90 thousand feddan. This 
implies that the trade-off is allowed by other crops such as cotton, 
or that the cultivated area will increase substantially. For both 
beans and sugarcane, there will be little change in the cultivated areas 
by the year 2000. The importation of beans will increase unless the 
vertical land policies lead to a large increase in the supply of farm­
land. The same conclusions are extended to sugarcane. But in the case 
of sugarcane, the results of Table 4.11 show that the annual rate of 
productivity growth is -0.80 percent. This result justifies the results 
of Table 5.9. On the other hand, this productivity decline will lead 
to a further reduction in the degree of self-sufficiency. So far, 
Egypt has a comparative advantage in producing sugarcane. But, what 
is important to this study is the rate of productivity growth, not the 
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productivity in a given year. The sugarcane results also reflect the 
importance of this study's policies. 
In summary, the results of supply side, as estimated by the study's 
model, are good. This study has used many techniques in estimating 
each single equation. Further, the estimated elasticities and the 
farmers' response are logical and good. As compared to other studies, 
the results are good. 
Finally, this study's proposed policies will lead to an increase 
in the per capita food supply. Further, if one assumes that the welfare 
and the increase in food supply are positively correlated, then one can 
easily realize that there will be an increase in the welfare of the 
Egyptian people out of these policies. 
The Demand Side 
The same technique used in analyzing the supply side will be used 
in analyzing the demand side. The major issue in this part is how 
much the quantity internally consumed in Egypt — in total or per indi­
vidual — should be in the year 2000 through the optimum price, subsidy, 
and consumption policies. Or alternatively, how much will the price 
of each crop rise, by the year 2000, to keep the consumption at a 
sufficient level. Further, the demand side forecast will also be pre­
sented. 
This study is concerned in this part by the consumption of each 
crop by the Egyptians. To get such data, the researcher had a hard 
time. If one considers wheat consumption, one should subtract the 
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quantity used such as seeds, the quantity used in industrial purposes, 
and the quantity lost in the production and marketing processes. In 
other crops, similar adjustments are needed. To do so, the following 
procedure has been used: 
Production + (Imports - Exports) 
(5.67) 
= Total Requiements 
Then, 
Total Requirements - (Lost, Seeds, etc.) 
= Net Human Consumption (5.68) 
The net human consumption can be divided by the total number of 
Egyptians to get the per capita figures. Worth noting is that in 
Chapter IV the major concern was to compute the rates of growth in the 
requirements. But to get reasonable results out of the demand func­
tions, it seems important to do the adjustments in (5.67) and (5.68). 
To get the desired figures, a percentage of the total requirements 
should be subtracted to get (5.68). This job was the most difficult. 
The study used the figures from the Ministry of Agriculture (32) to do 
the calculations. The forthcoming results are good, except for sugar­
cane whose figures are much too complex to compute. Future studies 
should be done on the calculation of sugarcane. Finally, this study 
is concerned with the demand for farm products. Other future studies 
may concentrate on the demand for the final output after the inter­
mediate process. A reasonable fit given the set of the prices and 
income is very hard. 
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As for estimating Equation (3.95), the determination of k is 
another difficult job. As stated before, this study is in need of 
a reasonably consistent (in terms of economic theory) demand function. 
This function includes a diet adjustment coefficient. The best possible 
way available to the study is to estimate Equation (3.95) and then make 
the adjustment based on Table 4.11. In other words, the following are 
the possible ways to get k: (1) Since the estimated demand functions 
are satisfying the homogeneity condition, i.e.. Equation (3.93), then 
if the prices increase by X percent given the income, the consumption 
will change. If this is the case, then one can think about increasing 
the prices to regulate the consumption. Or alternatively, the govern­
ment of Egypt considers the income distribution with no subsidies at 
all. This adjustment makes sense. The fact of observed excessive sub­
sidies and misused subsidized goods has been debated for a long time. 
The examples are too many to itemize here, and (2) As stated before, 
this study has come to some serious conclusions based on the available 
published data. If one considers Table 4.11, one will realize that 
the growing requirements at X percent annual rate is a dangerous prob­
lem. This implies that not only the population is growing, but also 
the demand per individual is growing from year to year. The growing 
demand may be due to (a) excessive subsidies, or (b) limited avail­
ability of other substitutes and complements, (c) or both. Given this 
fact, one can think of regulating the consumption through X percent 
reduction in the quantity. This X percent is the annual rate of per 
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capita requirement growth. In forecasting the demand side, both ways 
will be considered. 
Econometric Results 
This study's econometric model has been used to estimate the 
demand functions and to infer their economic implications. Some of the 
results are not good. But, this is the best study thus far, given the 
data. 
Wheat 
Many different techniques have been used to analyze the total and 
I 
the per capita demands. This study has estimated Y 's in Equation 
(3.95) with two shifters. These shifters are population and time. 
The stepwise results are presented in Table5.10. The economic and 
statistical implications of Table 5.10 are good. This holds true for 
Î 
all the models except for positive price coefficients, i.e., Y2* 
one considers all the elasticities and all the signs, one can easily 
infer that population is the dominate factor that influences the aggre-
I 
gate wheat demand. All of the models show that ^ 2» i-e., the own price 
elasticity for wheat is positive and ranks between 1.70 to 1.88. These 
results are surprising. If one considers the income elasticity, one 
can infer that these elasticities rank from 0.96 to 1.26 (Table 5.10). 
The restriction in Equation (3.93) is not met given the data. In other 
words, the estimated elasticities are inconsistent. The income elas­
ticity is positive which imply that wheat is a norma), good. But the 
t 
price elasticity, i.e., y 2» positive. To interpret such strange 
Table 5.10. The stepwise results for estimating the aggregate demand function for wheat, 1965-
1978® 
Variables 
Best one 
variable 
model 
Best two 
variable 
model 
Best three 
variable 
model 
Best four 
variable 
model 
Best five 
variable 
model 
Best six 
variable 
model 
Intercept 
SE" 
P > pC 
l: pjd 
SE 
P > F 
i :  . f  
SE 
y 
SE 
p > F 
iSv/ 
SE 
P > F 
SE 
Pr > F 
6 .06  
0.06 
(0.02) 
(0.007) 
-0.80 
1.83 
(0.59) 
(0.01) 
0.08  
(0.02) 
(0.001) 
-20.53 
1.70 
(0.41) 
(0.002) 
0.79 
(0.20) 
(0.003) 
-21.68 
1.88 
(0.39) 
(0.001) 
0.57 
(0.33) 
(0.12) 
0.74 
(0.18) 
(0.003) 
-20.10 
1.86 
(0.39) 
(0.001) 
0.58 
(0.33) 
(0.12) 
-0.96 
(1.04) 
(0.38) 
0.83 
(0.21) 
(0.004) 
-18.84 
1.78 
(0.40) 
(0.003) 
0.64 
(0.34) 
(0.10) 
0.39 
(0.39) 
(0.35) 
-1.26 
(1.08) 
(0 .28)  
0.79 
(0.21) 
(0.008) 
T — -0.57 -0.54 -0.60 -0.57 
SE — — (0.16) (0.14) (0.16) (0.16) 
> F — — (0.005) (0.005) (0.005) (0.01) 
0.47 0.72 0.88 0.91 0.92 0.93 
^Source: Computed upon data from (6, 32, 52). 
^SE is the standard error of the coefficient. 
> F Is the probability of the calculated F greater than the tabulated F. 
^In P^ stands for log P^. Where P^ is the price of final output of wheat in Egyptian 
pound (fcE) per ton in year t. 
®ln P^^ stands for log P^^. Where P^^is the price of corn in BE per ton in year t. 
f OP 09 02 
In Pj. stands for log P^ . Where P^ is the price of rice in iE per ton in year t. 
®ln stands for log Y^. Where Y^ is the limited disposable income per capita in year t. 
^Ng stands for the total population in million individuals. 
is the time. 
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results is very hard. But, this is what the data suggest. In reality, 
with an increase in the price of other goods, given the high subsidy 
levels and the limited substitutes, these results may hold true. For 
^ I 
instance, if the cross price elasticities are positive (Table 
5.10), this implies that with the high price of com and rice, wheat 
consumption will increase. This may be true. The only figures avail­
able for comparison are those provided by Abdel-Fadil (2). The results 
of Abdel-Fadil are also inconsistent. The evidence may support this 
study's results. But, in general, in a second best type economy, the 
economic theory may or may not totally work. In any case, the statis­
tical results are good. 
Now, after studying the separable factor effects in the aggregate 
demand. Equation (3.95) is estimated, on the aggregate level, by two 
statistical procedures, i.e., ALS and OLS. The DW test is not signif­
icant in all models. The results of ALS are: 
In cj = -1.95 + 1.71 In pj + 0.65 in 0.64 In 
SE (6.01) (0.51) (0.44) (0.61) 
: probability (0.75) (0.01) (0.17) (0.32) 
- 0.50 In + 0.06 Ng (5-69) 
SE (1.50) (0.04) 
a probability (0.75) (0.23) 
= 0.78 DW = NS 
Under the assumption that 6^ in equation (3.95) is zero, or the 
exogenous variables such as prices and income only influence the aggre­
gate demand, the ALS results are: 
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m 
SE (3.72) (0.57) (0.47) 
In cj = -8.50 + 1.78 In pj + 0.83 In
: probability (0.05) (0.01) (0.11) 
+ 0.73 In + 1.08 Ln (5.70) 
SE (0.60) (0.95) 
l probability (0.26) (0.29) 
= 0.76 DW = NS 
If one. considers the population and the time as two possible 
shifters in the aggregate demand for wheat, one will get the following 
ALS results: 
xn rOi 
SE (5.39) (0.41) (0.35) 
In cj = -19.31 + 1.84 In pj + 0.66 In P^ 
: probability (0.009)(0.003) (0.01) 
+0.35 In P°2_ 1.25 In + 0.80 Ng (5-71) 
SE (0.37) (1.07) (0.21) 
: probability (0.37) (0.28) (0.006) 
-0.57 T 
SE (0.15) 
I probability (0.007) 
= 0.94 DW = NS 
The interpretation of Equations (5.69) - (5.71) is not different 
from what has been stated before. The elasticities, i.e., the coeffi­
cients of the prices and income, are close to these obtained before. 
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In Equation (5.70), the income elasticity is 1.08. This implies that 
- 1 
wheat is an inferior good in the range of Y^. 
Under the same set of assumptions, the OLS's results are: 
.n /I 
SE (6.25) (0.62) (0.53) 
In cj = -4.51 + 1.88 In pj + 0.79 In 
P^ > |t| (0.49) (0.02) (0.17) 
+ 0.63 In P°^ - 0.06 In 
SE (0.59) (1.60) (5-73) 
Pj. > |t| (0.32) (0.98) 
+ 0.04 Ng 
SE (0.04) 
P^ > |t| (0.40) 
= 0.80 
^ This interpretation is based upon the Slutsky equation, i.e., 
Silberberg (43) stated the equation as: 
3^ sxY _ ax"? 
357" 357i. (5.72) 
Where: 
2^ = the quantity of good i, 
Pj = the price of good j, 
2^ = the quantity of good j, and 
M = limited household income. 
And Equation (3.93). 
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In = -8.98 + 1.88 In + 0.92 In 
t t t 
SE (3.61) (0.62) (0.50) 
> |t| (0.04) (0.01) (0.10) (5.74) 
02 
+ 0.64 In P^ + 1.10 In 
SE (0.59) (0.91) 
P^ > |t| (0.31) (0.26) 
= 0.78 
If one assumes that all the Egyptians are independent of one 
another, then one can get the per capita demand for ith individual, and 
sum over all the individuals to get the aggregate demand. This study 
has also used this procedure. The ALS results are; 
j.n 
SE (3.67) (0,50) (0.42) 
In = -14.43 + 1.73 In Pj + 0.71 I P. 
(5.75) 
: probability (0.003)(0.007) (0.13) 
+ 0.69 In P°^ + 0.26 In 
SE (0.58) (0.93) 
* probability (0.27) (0.79) 
= 0.69 DW = NS 
Adding time to represent the taste changes to the specification, the 
ALS results are: 
In = -12.94 + 1.73 In pj + 0.69 In P^^ 
SE (6.95) (0.54) (0.46) 
I probability (0.10) (0.01) (0.18) (5.76) 
02 -
+ 0.66 P^ - 0.04 In Y^ + 0.01 T 
SE (0.62) (1.51) (0.03) 
- probability (0.32) (0.98) (0.80) 
R^ = 0.69 DW = NS 
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The OLS results of the specification in (5.75) are: 
SE 
In cj^= -15.19 + 1.88 In pj + 0.81 P° 
(3.53) (0.60) (0.49) 
Pr > It| (0.002) (0.01) 
02 
+ 0.61 In + 0.28 
(0.57) (0.89) 
(0.13) (5.77) 
In y 
t 
SE 
(0.31) (0.76) 
The estimated forms so far give typical results; the forms (5.69)-
(5.77) are the best to this study. The estimated elasticities, i.e.. 
The same procedure used to analyze wheat will be used for beans. 
Table A.8 in the Appendix shows the stepwise results for beans. The 
price elasticity of the Marshallian demand function is negative and 
the income elasticities are positive. But most surprising is the 
magnitude of the income elasticities. This study has no clear evidence 
on these magnitudes. The sign of the cross elasticities is even harder 
to be interpreted. But if one realizes the lagging supply, he can 
easily believe in existence of the substitutability relationships. 
But it is hard to say with the increase in price of wheat and com, 
whether bean consumption will increase. But since this is a gross 
elasticity, the sign is theoretically ambiguous (Equation (5.72)). 
Further, if one considers the sign of the income elasticity, as well 
the estimated coefficients y^'s, may explain the Egyptian economy. 
But more evidence is still needed to judge these elasticities. 
Beans 
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as the significance level of all the elasticities, the sign will be 
either negative or the two goods are independent. In other words, if 
the net effect in Equation (5.72), i.e., 3X^/3P^ is negative and the 
income effect is positive, then the resulting cross elasticity should 
be negative. If, on the contrary, one considers that the coefficients 
are not significantly different from zero, one may say that beans are 
independent from wheat and corn. In any case, more evidence is still 
needed. 
The inclusion of the time variable may be the cause of a negative 
sign for the population effect, i.e., Ng. But, in general, the sign 
should be positive. 
The estimation of Equation (3.95) on the aggregate or per capita 
basis does not show better results than those provided by stepwise 
procedure. Because of this, this study will present only the estimation 
of the reduced forms. The ALS results are: 
in 
SE (13.01) (0.62) (0.68) 
In cj = -3.68 - 0.07 In pj + 0.18 I P^ 
: probability (0.79) (0.92) (0.80) 
0? -
- 1.29 In P^ + 3.12 In - 0.04 Ng 
SE (1.28) (4.34) (0.13) 
I probability (0.36) (0.50) (0.79) 
= 0.52 DW = NS 
The OLS results for the same form are: 
In cj = 0.66 - 0.26 In pj + 0.27 In P°^ 
SE (14.06)(0.70) (0.71) 
: probability (0.96) (0.72) (0.38) 
(5.78) 
(5.79) 
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02 -
- 0.74 In + 1.47 In + 0.02 Ng 
SE (1.42) (4.58) (0.14) 
: probability (0.62) (0.76) (0.92) 
= 0.40 
The signs of the coefficients in (5.79) are about right. But all 
the coefficients are nonsignificant. If one accepts this high signifi­
cance level, one will consider (5.79) the best possible even though the 
2 form suffers low R and positive cross elasticity for beans and wheat. 
As in the case for wheat, the per capita demand function has been 
estimated. The results are not good. The only reasonable form is: 
in 
SE (4.22) (0.39) (0.68) 
In cj^=- 7.24 - 0.46 In P^+ 0.19 I P. 
(5.80) : probability (0.13) (0.28) (0.79) 
- 0.92 In P°^+ 1.40 In 
SE (0.59) (1.00) 
I probability (0.16) (0.20) 
2 
R = 0.37 DW = NS 
Finally in Equation (5.80), the income elasticity is negative. 
(See Equations (3.93) and (3.95).) This result may be true. With 
increase in per capita income, bean consumption decreases, i.e., beans 
are an inferior good in the high range of Y^. 
Com 
On the aggregate basis, the results of stepwise procedure for com 
are shown in Table 5.11. The results for corn are good. The price 
elasticity is around -0.15. The com tends to substitute for wheat 
Table 5.11. The stepwise results for estimating the aggregate demand function for corn, 1965-
1978* 
Best one Best two Best three Best four Best five Best six 
variable variable variable variable variable variable 
Variables model model model model model model 
Intercept 6.15 -1.22 -2.57 -2.28 -2.88 -2.62 
W" 
P ^ F —— w  —— —^  — — 
^ id 
In Pj ~ — — -0.15 -0.15 -0.14 
SE — — — (0.20) (0.20) (0.22) 
P > F — — — (0.47) (0.48) (0.56) 
^ 01® 
In P^ — — 0.43 0.39 0.40 0.38 
SE — — (0.21) (0.22) (0.22) (0.24) 
P > F — — (0.07) (0.10) (0.11) (0.16) 
In P^ — —— —— — —— 0.08 
SE —— —— —— — —— (0.25) 
> F —— —— —— —— (0.76) 
In — — — — 0.36 0.30 
SE —— — —— — (0.64) (0.71) 
P^ > F —— — — —— (0.59) (0«69) 
0.05 0.31 0.30 0.31 0.28 0.27 
SE (0.01) (0.12) (0.11) (0.11) (0.13) (0.14) 
P > F 
r 
(0.0001) (0.03) (0.02) (0.02) (0.07) (0.10) 
Ti 
— 
-0.21 -0.20 -0.21 -0.19 -0.18 
SE " (0.10) (0.08) (0.09) (0.10) (0.11) 
P > F 
r 
(0.05) (0.04) (0.04) (0.09) (0.13) 
R2 0.79 0.86 0.90 0.91 0.91 0.91 
^Source: Computed upon data from (6, 32, 52). 
^SE Is the standard error of the coefficient. 
> F is the probability of calculated F greater than the tabulated F. 
^In stands for log P^. Where P^ is the price of final output of corn in tE per ton in 
year t. ^ 
®ln P^^ stands for log P^^. Where P^^is the price of wheat in BE per ton in year t. 
f 02 02 02 
In P^ stands for log P^ . Where P^ is the price of rice in BE per ton in year t. 
®ln stands for log Y^. Where Y^ Is the limited disposable income per capita in year t. 
^Ng stands for the total population in million individuals. 
is the time. 
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and rice. These results may also be true. The population effect is 
positive, but the income effect tends to be negative. 
The reduced form, i.e.. Equation (3.95), has been estimated on an 
aggregate and per capita basis. On the aggregate basis, the ALS results 
are; 
In Cj = 2.72 - 0.22 In pj + 0.36 In P. j-n
SE (2.68) (0.19) (0.20) 
: probability (0.34) (0.28) (0.12) (5.81) 
09 -
+ 0.21 In P^ + 0.57 In + 0.04 Ng 
SE (0.28) (0.67) (0.02) 
: probability (0.48) (0.42) (0.09) 
= 0.83 DW = S 
Comparing Equation (5.81) to the stepwise results, one can infer 
a little change in the magnitude of the elasticities. The inclusion of 
time in the equation causes this change. But in general, the results 
are still fairly good. Through interchanging the variables in the 
equation, other forms have been obtained. These forms are alternative 
explanatory forms. They are: 
ALS: 
xn 
SE (1.82) (0.24) (0.26) 
In cj = -1.60 - 0.07 In Pj + 0.38 I P. 
: probability (0.40) (0.77) (0.18) 
02 -
+ 0.24 In P^ + 1.63 In 
SE (0.31) (0.48) 
* probability (0.45) (0.01) 
= 0.80 DW = NS 
(5.82) 
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In cj = -2.23 - 0.21 In pj + 0.35 In 
SE (4.08) (0.19) (0.20) 
I probability (0.60) (0.30) (0.13) 
02 - (5.83) 
+ 0.15 In + 0.35 In + 0.25 Ng 
SE (0.26) (0.66) (0.15) 
: probability (0.59) (0.61) (0.13) 
- 0.17 T 
SE (0.11) 
I probability (0.18) 
= 0.88 DW = NS 
The estimated elasticities are the estimated coefficients. The 
OLS results for Equation (5.82) are not good. As for Equation (5.83), 
the OLS results are: 
In cj = -2.62 - 0.14 In pj + 0.38 In P°^ 
SE (3.75) (0.22) (0.24) 
> \i\ (0.51) (0.56) (0.16) (5.84) 
02 -
+ 0.08 In P^ + 0.30 In 
SE (0.25) (0.71) 
Pj. > | t |  (0.76) (0.69) 
+ 0.27 Ng - 0.18 T 
SE (0.14) (0.11) 
> |t| (0.10) (0.13) 
= 0.91 
On a per capita basis, many forms have been tried. The only 
reasonable ALS results are: 
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In = -7.78 - 0.19 In pj + 0.37 In 
SE (1.67) (0.18) (0.20) 
: probability (0.001) (0.31) (0.10) 
02 -
+ 0.23 In + 0.81 In (5.85) 
SE (0.27) (0.43) 
* prabability (0.41) (0.09) 
= 0.59 DW = S 
One could aggregate for all i individuals for i = 1, ... 42 
million to get the aggregate demand. The estimated elasticities and 
forms above are the best this study can do. 
Rice 
The same procedure used for all other crops will be used for rice. 
Table 5.12 shows the stepwise results for rice. The results are good 
except for negative population effect. This study believes that includ­
ing time in the equation may cause reverse signs for some coefficients. 
For instance, the ALS estimates of the reduced form show that the popu­
lation has positive effects on the total requirements. The ALS esti­
mates are : 
In cj = 7.77 - 0.63 In pj + 0.12 In P° + 0.08 In ' 
SE (4.45) (0.46) (0.37) (0.32) 
: probability (0.12) (0.20) (0.75) (0.80) 
- 0.44 In + 0.08 Ng 
SE (1.11) (0.03) 
• probability (0.70) (0.04) 
R^ = 0.70 DW = NS 
(5.86) 
Table 5.12. The stepwise results for estimating the aggregate demand function for rice, 1965-
1978* 
Best one Best two Best three Best four Best five Best six 
variable variable variable variable variable variable 
Variables model model model model model model 
Intercept 6.68 20.37 19.80 19.69 19.28 19.58 
SE^ 
r d 
In Pj. — — —0.36 —0.33 —0.36 —0.34 
SE — — (0.25) (0.27) (0.29) (0.32) 
PL > F — — (0.19) (0.25) (0.26) (0.33) 
01® 
In P^ —— — — —— 0.13 0*12 
SE — —— —— — (0.31) (0.33) 
P > F —— —— —— — (0.69) (0.72) 
^ 02^ 
In P^ — — — 0.13 0.15 0.16 
SE — — — (0.25) (0.27) (0.28) 
P^ > F — — — (0.61) (0.58) (0.60) 
In —— —— —— —— — —0.16 
t 
SE — —— — —— —— (0.90) 
P > F — —— —— — (0.86) 
— -0.48 -0.42 -0.44 -0.44 -0.42 
SE - - (0.14) (0.14) (0.15) (0.15) (0.18) 
P > F 
r 
— (0.005) (0.01) (0.02) (0.02) (0.05) 
t1 0.05 0.43 0.39 0.39 0.40 0.39 
SE (0.01) (0.11) (0.11) (0.11) (0.12) (0.13) 
P > F (0.0001) (0.002) (0.005) (0.007) (0.01) (0.02) 
0.73 0.86 0.90 0.90 0.90 0.90 
^Source: Computed upon data from (6, 32, 52). 
^SE is the standard error of the coefficient. 
> P is the probability of calculated F greater than the tabulated F. 
^In stands for log P^. Where P^ is the price of final output of rice in fcE per ton in 
year t. t t 
®ln P^^ stands for log P^} Where P^^ is the price of wheat in BE per ton in year t. 
f 02 02 02 
In P^ stands for log , Where P^ is the price of corn in BE per ton in year t. 
®ln stands for log Y^. Where Y^ is the limited disposable income per capita in year t. 
stands for the total population in million individuals. 
is the time. 
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Except for the significance level of the coefficients, this fit 
is good. The rice is a normal good and is substitutable for wheat 
and com. Worth noting is that Equation (3.93) says that the sum of 
the own and all price elasticities is equal negative the income elas-
n n 
ticity, i.e., Z X = . Or to say - E \ = X ,^ (Equation 
r=l r=l ^ *+1 
(3.93)). By this rule, the income elasticity for rice is 0.44. Approx­
imately the same results have been obtained for wheat (Equation (5.69)). 
The OLS results of the same specification are: 
In cj = 9.77 - 0.51 In pj + 0.06 In 
SE (4.64) (0.44) (0.46) 
P > |t| (0.07) (0.28) (0.91) 
09 -
+ 0.06 In - 0.99 In + 0.09 Ng 
SE (0.39) (1.19) (0.03) 
P^ > |t| (0.89) (0.43) (0.02) 
= 0.79 
This study has tried many other forms, but their results 
are no better than these specified before. On a per capita basis, 
this study obtained the following ALS results: 
in 
SE (4.88) (0.43) (0.39) 
In = 1.03 - 0.55 In pj + 0.14 I P, 
1 probability (0.84) (0.24) (0.73) 
+ 0.09 In P®^ - 0.81 In + 0.05 T 
SE (0.33) (1.07) (0.02) 
* probability (0.79) (0.47) (0.08) 
= 0.51 DW = NS 
(5.88) 
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The Ordinary Least-Squares results, i.e., OLS, for the same speci­
fication are: 
.n 
SE (4.86) (0.42) (0.44) 
In = 2.48 - 0.45 In pj + 0.10 I
(5.89) Pj. > |t| (0.62) (0.31) (0.83) 
02 -
+ 0.07 In P^ - 1.16 In + 0.05 T 
SE (0.37) (1.08) (0.02) 
P^ > |t| (0.85) (0.31) (0.05) 
= 0.58 
The signs are correct, but the income elasticity is high. Even though 
the coefficients of In are not significant in Equations (5.88) -
(5.89), the estimated income elasticity in (5.88) is more reliable. 
Given the data, the above analysis and interpretation are the best 
this study can do. In this chapter, several trials have been made to 
get the best fit. The data are analyzed as accurately as possible. 
The implications of the supply and demand elasticities for all the crops 
are serious enough to be considered by the policymakers in Egypt. 
Sugarcane 
The data on sugarcane are not clear. This study has tried to con­
vert all the final outputs into raw sugarcane and then do the estimation. 
But, the forthcoming data do not make sense to the researcher. The 
Ministry of Agriculture (32) does not publish the required figures. The 
figures published by FAQ (10, 11) has been used in doing the preliminary 
calculations. But, the resulting figures are not accurate. Future 
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studies may concentrate on estimating the demand for sugarcane and its 
by-products. In early parts of this chapter, this study has analyzed 
the response. The response analysis and the theoretical model are the 
contributions of this study. In the next part of this chapter, the 
demand side forecasts will be presented. 
The Demand Side Forecasts 
In this part, the forecasted values will be presented. The model 
forecast will be done in the same way as the supply side forecast, i.e., 
the forecasted values are estimated from the estimated reduced forms. 
The time forecasts are just forecasted values from time. Both results 
will be presented. 
Now, the major issue is to determine the k in equation (3.95), i.e., 
how much should the prices increase or the quantity decrease in order 
to keep the requirements at a reasonable level. Once again, the 
Egyptian economy is characterized by (1) heavy subsidy levels, (2) over-
consumption of the major food items, (3) very high population growth 
rate, and (4) unequal income distribution. 
Given these facts, it is easy for one to say the government can 
reconsider the income distribution with no subsidy at all. This study 
believes that reconsidering the income distribution and deregulating 
the prices are the solutions to most of the major problems. The eco­
nomic policymakers should recognize that the marginal utility of a free 
good is zero, and each Egyptian should only be paid the value of his/her 
marginal productivity. Without recognizing these basic rules of eco-
nmics, the researcher believes that the economic recovery is far away. 
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From before, for one to set an arbitrary k value is a hard job. 
The results of Table 4.11 and the data from the Ministry of Agriculture 
(32) about the individual's needs can help one to infer the required X 
percent reduction in the consumption. This is the only way available 
to the study to subjectively determine the k in Equation (3.95). 
Before determining k. Table 5.13 needs to be explained. This 
table is similar to Table 5.9. The calculations of the table are based 
upon the estimated reduced forms, as well as Equations (5.67) and (5.68). 
The model forecasts are net forecasts, or what is needed for human 
consumption. On the contrary, the initial time forecasts are the human 
consumption, in addition to other uses such as: seeds, what is lost, 
etc. Therefore, this study has adjusted the numbers to calculate the 
human consumption and the requirements (Equations (5.67) and (5.68)). 
For instance, in the case of wheat, the difference between the require­
ment and the consumption figures is 6 percent of the total stock. This 
6 percent accounts for the seeds, the wheat lost in production and 
marketing processes, i.e., 94 percent of the stock of wheat are net for 
human consumption. The same adjustment has been done for beans, corn, 
and rice. From Table 5.13, the model forecasts are good as compared 
to the time forecasts. But as compared to current consumption figures, 
the model forecasts are considerably high for wheat and com, low for 
beans, and just about right for rice. But the model's figures may be 
correct. The year 2000 is still far away, and the substitutes are very 
limited. 
Table 5.13. The demand side forecasts for the year 2000^ 
Variable Wheat Beans Corn Rice 
Row 
sugarcane 
Total human consumption in 1000 tons 
Time forecast 10149.86 272.86 5403.03 2407.38 
Model forecast 11246.15 440.10 5575.36 2312.60 
Difference 1096.29 167.24 172.33 -94.78 
Per capita consumption in kilogram 
per individual 
Time forecast 205.23 3.49 112.12 48.30 
Model forecast 206.51 4.104 101.19 43.56 
Difference 1.28 0.61 -10.93 -4.74 
Total requirements in 1000 tons 
Time forecast 10797.75 368.73 5937.40 2588.58 
Model forecast 11920.92 554.53 6077.14 2474.48 
Difference 1123.17 185.80 139.74 -114.10 
14237.80 
Per capita requirements in kilogram 
per individual 
Time forecast 218.33 4.71 123.20 51.93 
Model forecast 218.90 5.17 110.30 46.61 
Difference 0.57 0.46 -12.90 -5.32 
^Source: Computed upon data from the Ministry of Agriculture (32). 
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As stated before. Table 4.11 shows a very dangerous sign. This 
sign is the growth in the per capita requirements over time. This is 
due to the limited availability of the substitutes and complements. 
This is the essence of this study's proposed self-sufficiency policy 
in Chapter II. This study's proposed policy calls for an optimal price 
and consumption policies such that the total consumption and re­
quirements fall by X percent. The problem is not only the population 
growth, as many studies believe, but also the needs growth due to 
limited availability of the substitutes and complements. If one takes 
into account the misuse of a loaf of bread, sugar, etc., one will at 
once recognize the importance of this study's proposed policies for 
Egypt. Once again, this study calls for (1) X percent increase in 
production, (2) X percent reduction in total consumption, and (3) opti­
mal use of the major food items. In other words, Egypt should not 
subsidize the goods in order for people to misuse or overuse them. 
Egypt should subsidize the basic needs of needy consumers. One final 
note about Table 5.13 is that the model forecasts are calculated from 
the real variables such as prices and income. The inclusion of the 
shifters, such as population^ and time, causes an upward bias in the 
results. For instance, the estimated wheat consumption, with population 
as a variable, is 22457.70 thousand tons. But, this figure is an over-
^As for the population projection, the first degree polynomial 
form projects the population to be 56.43 million in the year 2000. 
The second degree projects the population to be 64.150 million in the 
year 2000. While the third degree polynomial projects the population 
to be 81.468 million. So, this study considered the average which is 
67.349 million. 
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estimated figure. Still, the current figures in Table 5.13 are 
accurate. 
Given the data on the needs in Table 5.14, as well as the results 
of Tables 4.11, 5.9, and 5.13, one can determine the k in Equation 
(3.95). As for wheat, the consumption should fall, either by increas­
ing the prices or regulating the consumption, from 206.51 kilograms to 
129.69 kilograms, i.e., k = 0.41 or approximately 41 percent. 
If this is the case, Egypt should produce 7057.19 thousand tons of 
wheat in order to be self-sufficient. From Table 5.9, under the best 
conditions, Egypt can produce 3918.22 thousand tons in the year 2000. 
Therefore, under this study's policies, Egypt can at the most be 56 
percent self-sufficient in the year 2000. If one compares these results 
Table 5.14. Consumption of the major crops in kilogram per individual, 
1973-1977* 
Wheat Beans Corn Rice 
Sugar and 
honey 
1973 96. 06 6. 60 63. ,11 37. 70 23. 30 
1974 114. ,94 5. ,20 72. ,52 36. ,50 22. 70 
1975 135. 01 6. ,90 75. 37 37. ,00 23. 30 
1976 125. 83 6. 00 78. 01 36. 30 26. 00 
1977 126. 63 5, .30 85, .94 32. 70 25. 70 
Average 119, .63 6, .00 74, .99 36, .04 24. 20 
Average after war 129, .69 6, .07 79, .77 35, .33 25. 00 
^Source: Computed upon data from the Ministry of Agriculture (32). 
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to Table 5.1, one can infer that this study's policies will lead to a 
22 percent increase in self-sufficiency by the year 2000. Further, 
for Egypt to be self-sufficient, she has to cultivate about 2922.23 
thousand feddan of wheat. If, on the contrary, there is a deep taste 
change which leads to a change in the "loaf of bread components," Egypt 
will achieve a much higher degree of self-sufficiency in the year 2000. 
As for beans, the results of Table 5.13 are below the average. 
In any case, Egypt needs to extend the beans area to about 426 thousand 
feddan in the year 2000. This is the only requirement for being self-
sufficient in beans. Fortunately, this requirement is supposed to be 
easy to handle by the makers of crop rotations. 
As for com, this study calls for about a 0.27 percent reduction 
in the total requirements before the year 2000, i.e., k = 0.27 or 27 
percent from the after-war average. Then, the results of Tables 5.9 
and 5.13 suggest that Egypt will have no problem in being self-sufficient 
for com in the year 2000 under this study's proposed model and policy. 
The same conclusions are extended for rice, given this study's 
proposed policies, on consumption and production sides, Egypt will be 
just self-sufficient in rice production. If, on the contrary, the 
supply of land increases by the year 2000, Egypt will stay as a rice 
exporting country. The estimated k in this case is 0.23 or 23 percent 
of the after-war average, i.e., the rice exportation is predicted to 
fall sharply, but Egypt will, at the most, stay self-sufficient in rice 
in the year 2000. 
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The price adjustment should work simultaneously to reduce the rate 
of growth in the requirements by the desired k. The allocation should 
be seriously controlled, and finally the amount lost in the distribution 
processes should fall to zero. These are adjustments for the desired 
stable prosperity and welfare for every Egyptian. 
Throughout this long chapter, this study analyzed the responses, the 
supplies, and the demands. The econometric model set by this study can 
be used for all other crops. In the next chapter, this study will con­
centrate on comparing this study's policies to all other possible self-
sufficiency policies. 
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CHAPTER VI. THE ALTERNATIVE SELF-SUFFICIENCY POLICIES 
In this chapter the self-sufficiency alternatives will be con­
sidered in relation to their costs. In order for. one to compare the 
alternatives, one should calculate Equation (3.114). If, the alterna­
tives result in a positive Net Present Value (NPV), then, one can choose 
the alternative which makes everybody better off. In Egypt, this speci­
fication has often been neglected. If the previous studies use these 
rules, some undesired side effects of the previous policies would have 
not occurred. 
In order to calculate Equation (3.114), a large body of accurate 
information is needed. The data on the major variables, such as the 
current costs and benefits, are not available to the researcher. This 
study has examined all possible sources to get such data, but the data 
are not available. Then, the only way is to consider the imputed costs 
and benefits of alternatives based on some observable evidence. And, 
this is what this study will do in this chapter. As stated before on 
pages 31 and 32 of this dissertation, the options available to Egypt 
are to adopt new policies or to import. For Egypt to import at least 
wheat, beans, and sugar, several issues have to be considered. These 
issues are: 
(1) The policymakers should consider the availability of the 
required hard currency, 
(2) the worldwide inflation rate, and 
(3) the world political stability. 
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These key points should be taken into account before the year 
2000. On the contrary, if Egypt relies on the world market for part of 
her essential food, Egypt can: 
(4) Increase the production of other crops, such as vegetables, 
fruits, etc., and 
(5) Develop the other sectors of the economy at the expense of the 
agricultural sector. 
Issues (1) - (3) could be considered as disadvantages, while (4) -
(5) are advantages. The economic policymakers should weigh these issues 
considerably. Furthermore, if the decision is to import, there should 
be some regulations on the imported items. For instance, Egypt should 
only import the essential foods. Goods with high income elasticities 
could be imported in very limited quantities as long as the Egyptian 
alternatives are available. In other words, this study believes that 
Egypt should adopt her importation policies based on the income elastici­
ties of the goods in all income classes. Again, if the government wants 
to help people, it is important to realize who should be helped. 
So, in summary, Egypt faces a difficult decision. Nothing is wrong 
with increasing the size of imports. But, this decision should be 
made based on an intense study of (1) the expected increase in population 
and income, (2) the expected world inflation rate, and (3) the income 
elasticities for goods in all income classes. Without such a study, 
there will be major side effects of any importation policy. And hence, 
some people will be better off and some others will be worse off (i.e., 
Pareto nonoptimal situation). 
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As for subsidizing the producers and the consumers with no impor­
tation, this alternative has been used for a long time. Even a combir 
nation of importation and subsidization policies has been tried in Egypt. 
It is hard to say that these policies are not totally successful, but 
it is easy to say that they resulted in (1) a misallocation of the 
resources, (2) unequal income distribution, and (3) mis- and overuse 
of the subsidized goods. These side effects may justify the major 
issues such as: What should be imported; what should be subsidized, 
and finally whom should not be subsidized? 
In general, to consider the input subsidization alternative, this 
study will start with Equations (3.114), (3.87) - (3.88) and Figure 6.1. 
The government of Egypt pays the value of the input subsidizations in 
order to shift the aggregate supply upward. Except for the difficulty 
of getting the required data, the procedure of fitting Equation (3.88) 
is not different from the procedure used before for fitting Equation 
(3.95). Figure 5.1 is self-explanatory, with a reduction in the input 
prices by 6 the farmers will utilize more inputs. The government pays 
an amount equal to 6x or w^w'NRE. This will lead to positive net gains 
to the Egyptian farmers. These gains are equal to w^w'ME or the result 
of the integral on page 201. Fortunately, the Ministry of Agriculture 
(32) publishes these values. Table 5.1 shows the agricultural subsidies 
through the period 1970-1979. 
The results of Table 6.1 show that the input subsidies are in­
creasing over time. With the increase in the general prices after 
the 1973 war, the subsidies have increased substantially. 
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w = w,-ô 
(Wz-.-w^, Pj, C^, L^..) 
Quantity 
The shaded area = The change in the producer's surplus 
w. 
/. 
w 
, X^Cw^, pj, 6, C^, L^) dw 
The cost to the government = w^w' MRE. 
Figure 6.1. Changes in the producer's surplus and costs to the Egyptian 
government due to the input subsidization policy 
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Table 6.1. Agricultural subsidy in thousand pounds, 1970-1979^ 
Proportion of the total 
Year Subsidy over the period 1970-1979 
1970/1971 427 0.001 
1971/1972 13,684 0.03 
1973 17,627 0.04 
1974 71,827 0.14 
1975 110,824 0.22 
1976 69,576 0.14 
1977 63,960 0.13 
1978 65,188 0.13 
1979 96,380 0.19 
Total 1970-1979 509,493 1.021 
^Source: The Ministry of Agriculture (32). 
The argument may hold true for the price supports, i.e.. Equations 
(3.89) - (3.90), and Figure 6.2. If the government of Egypt supports 
the farmers by paying 0^ per unit of jth crop produced, then the govern­
ment has to pay 0^Q^ for units of jth crop. In both cases, both the 
consumers and producers will be better off because the producers will 
realize net gains from increasing their prices. Further, the consumers 
will realize the increased flow of the major food items. This is true 
from a pure theoretical point of view. But, the issue is not this 
simple in Egypt. As stated before, the farms are of small size, i.e., 
most of the producers are small sized farm producers. The producers 
may also be the major consumers. Moreover, the population is increas­
ing very rapidly, and the cost of living is also increasing. From 
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Quantity 
The shaded area = The change in the producer's surplus 
1 
- f j 'I. 
1 1 i 
The cost to the government = P P^LSD. 
Q: 
Figure 6.2. Changes in the producer's surplus and the costs to the 
government due to the output price support policy 
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these facts, the subsidization policy which has been used for a long 
time does not result in a solution to the major problem. If one takes 
into account the misuse and the over use of the subsidized goods, one 
can easily realize what has been said many times in this dissertation 
about the subsidies. It is much better for the government of Egypt 
to reconsider the income distribution problem in relation to the produc­
tivity of each Egyptian with no subsidies at all, if the government 
continues subsidizing the consumers and producers. This study calls 
for an answer to the major question: Who should not be subsidized 
and what should be subsidized? 
If, on the contrary, this study's policies have been used, realized 
net gains for the consumers and producers will exist. The producers 
will gain at least the increasing efficiency of their extensively used 
farmland. The consumers will gain the increased flow of goods. The 
government will also get indirect gains. If one considers the invest­
ment in farmland as compared to subsidizations, one will easily realize 
the major issue. The investment produces return, but the subsidies may 
or may not do so. The subsidies may turn into a kind of consumption. 
Further, if the government proves to be successful in changing the 
tastes and components of the diet, the government will save part of the 
money spent on the imports. If the goods are efficiently controlled 
and allocated, the price variations and income differentials will be 
adjusted to a desirous level. So, from analysis before, this study's 
three policy actions in Chapter II may be the best alternative, given 
205 
the population growth and the limited supply of farmland. There is no 
clear side effects of this study's policies. But, on the contrary, 
they should be considered as major national goals in Egypt. In the 
United States, the most developed country with a huge amount of land 
resources, the government and the public are concerned with the effi­
ciency of their farmland. As far as the researcher knows about America, 
millions of dollars are spent annually on the land conservation programs. 
Other developed nations are even keeping the land for future uses. In 
Egypt, on the contrary, the land is extensively used and housing and 
industrial uses extend at the expense of the farmland. These issues are 
dangerous if Egyptians are concerned with the future food supplies. 
Given these facts, it is the responsibility of the public and the 
government to direct the flow of investment toward expanding and improv­
ing the current supply of farmland. This once again should be considered 
as a national goal. The figures from the Ministry of Agriculture (32), 
suggest that Egypt is importing soil in the form of fertilizers. From 
Chapter II of this dissertation, it is also very significant for the 
policymakers to reconsider the issues of water and mud uses. The con­
servation programs can cost the Egyptians nothing if they find a way to 
reconsider God's reward to Egypt, i.e., the Nile. But, on the contrary, 
reconsidering these issues will save Egyptians millions of dollars 
spent on importing land, in terms of fertilizers, annually. So, to 
summarize, there is still much hope, if the Egyptians are serious. 
In a similar fashion, taste adoption and changing the diet component 
are also required in Egypt. As stated before, it is surprising to this 
206 
study that the substitutes and the complements are limited such that 
the per capita consumption is increasing. In Chapter V, this study has 
cleared this issue. The objectives of this study's policy are to 
reduce the total consumption level of each crop by X percent. This 
policy action will result in net gains to the consumers, producers, and 
government. To do so, however, both the public and government should 
cooperate. It is not hard for people to get used to mixed wheat bread 
instead of pure wheat bread. If the government tries to direct some 
diet programs, there will be net gains at a minimum cost. 
Finally, the other issues such as: the price stability, the 
regional allocation, etc., should seriously be considered. The retail 
profits and the allocation of the goods on the total effective demand 
must be directed. In other words, this study has revealed the issue of 
insufficient market information. Egypt had an institution for such 
information once before. Such organizations must be established and 
directed. It will be very helpful for the policymakers to set their 
policies based upon accurate market information. Furthermore, every 
consumer and producer should know the accurate price figures. This may 
help in organizing the distribution of the goods. Further, it will 
lead to eliminating some phenomenon such as "body under the table," 
"black markets," etc. 
As compared to other policy alternatives mentioned before, this 
study's policies are necessary and cheap. According to the published 
figure, Egypt is an over-importing and over-subsidizing country. But, 
this does not lead to a solution of the major problems. Further, the 
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policymakers should consider how far Egypt can go under these conditions. 
The investment in land resources and taste adoption policies will save 
Egypt a lot of money. This is the contribution of this study to this 
point. Future studies may use this study's theoretical model to extend 
the cost analysis. 
Sudan-Egypt Integration 
This issue has been debated for a long time. Egypt has the labor 
and hopefully, in the future, the capital. Sudan, on the other hand, 
has the fertile land. If one uses the knowledge about the production 
function in Equation (3.1) and assumes that the land, labor, and capital 
are cooperative inputs, one can easily infer that both countries will 
be better off from integration. This study believes that if such inte­
gration exists, both countries will be major food producing and export­
ing countries. The barriers of integration between Egypt and Sudan can 
easily be broken. This matter is very important and needs to be seri­
ously considered. The basis of the integration in both countries 
starts with major economic problems, i.e., Sudan suffers low national 
income as compared to Sudan's needs. It also lacks a well-trained 
labor force to originate the required income. Egypt lacks the farmland 
as compared to the Egyptians' needs. Sudan, on the other hand, has 
the land. Egypt has the well-trained labor force. So, it seems to 
this study that Egypt and Sudan together can do something positive. 
The prosperity of both nations hangs on breaking down the existing 
barriers of integration. 
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In these six chapters, this study has tried to determine the 
major problems and the optimal solutions. There are, however, many 
things left for future studies. There is also still much room for 
economic recovery and prosperity in Egypt. 
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CHAPTER VII. SUMMARY AND CONCLUSIONS 
Summary 
Due to the dramatic shift in the Egyptian aggregate demand for the 
last three decades, it is of great importance to study self-sufficiency 
in Egypt. But, to study such a complicated matter, a policymaker should 
start from the structural changes in Egypt. Because of this fact, this 
study has analyzed the previous production, consumption, and price 
policies. Then, this study sets a theoretical and an econometric model 
to analyze the farmers' response and the consumers' demand. The objec­
tives of setting such models are to infer and to predict as accurately 
as possible. This study's model is its first contribution in the agri­
cultural policy area. The model starts from the ordinary theory.of the 
firm and the ordinary theory of the consumer. Then, the reduced forms 
of the model are specified under the restrictions and the conclusions 
of the model. 
Three reduced forms of the model have been obtained. Under the 
assumption that the Egyptian farmers are relative profit (non) respon­
sive, the first reduced form is: 
\ 't-1 + V + \ 
Where A = actual area under cultivation at time t, ir^ , is the rela-
t t-j. 
tive profitability of jth and kth crops in year t-1, for j,k=l,2...n, 
T is time to represent the technology, and u^ is the random disturbance 
term. This form is a modified form of the Nerlove model. 
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In order to estimate the elasticity of supply and to predict the 
food supply by the year 2000, the second reduced form of the model is 
Aj . ko + - k^ vj + kj cj + k^ T + w. 
Where = area cultivated with jth crop in period t, is the real 
price of jth crop in period t-1, is the real variable cost of jth 
crop in period t, is short and intermediate-run loans per feddan in 
period t, T is time to represent the technology, and w^ is the random 
disturbance term. The estimation time period is different among the 
crops. In general, the period is from 1965 to 1978. The coefficients 
of this form, i.e., k^'s include the long-run land improvement coef­
ficient. 
The third reduced form, however, is 
In Cj = Yq + Y2 In Pj + Yg^ In pj"" - Y3 In 
- 6^ k(I-E) + §2 Ng + 63 + u^ 
Where In is log C^, where is the consumption of jth crop in 
period t. In P^ is log P^, where is the real price of jth crop in 
period t. In P^^ is log P^^, where P^^is the real price of other comple­
ments and substitutes in period t. In Y^ is log Y^, where Y^ is the 
real limited per capita disposable income in period t, k(I-E) stands 
for diet change where 0 < k < 1 and (I-E) is the Import (I) minus 
Export (E), i.e., k is a policy subjective coefficient, Ng is the popu­
lation per million, F^ is the world market supply of jth crop, and u^ 
is random disturbance term. This reduced form is obtained under the 
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homogeneity of demand function condition, i.e., the demand function of 
jth crop is homogeneous of degree zero in all prices and income. This 
condition can be restated as the sum of own and all price elasticities 
is equal to negative income elasticity. This is the essence of the Euler 
therom. 
The reduced forms are set upon a well-defined economic theory. The 
purpose of these forms is to predict the year 2000, therefore, the multi-
collinearity is expected to be absent. In fitting these forms, the 
autocorrelation has been tested. This adjustment is required to ensure 
the accuracy of the estimated elasticity and the prediction. 
In studying the structure of the agricultural sector, this study 
finds that around 50 percent of the Egyptian farmland needs different 
improvement treatments. Further, the current supply of farmland is 
decreasing at an annual rate of 26.50 thousand feddan. This is due to 
the expansion of housing and industrial use land. 
The employment in the agricultural sector is decreasing at an 
annual rate of -0.37 percent, while the labor shares are increasing 
at a rate of 14.92 percent per annum. The movement of the agricultural 
labor to nonfarm occupations is desirous because of high labor intensity. 
But, such a movement should carefully be carried out in order to insure 
the feasibility of a well-trained labor force in agriculture. This 
study also finds that Egypt has good management abilities, but the 
government should find a way to make the best use of these human re­
sources. On the contrary, the study finds that the agricultural sector 
lacks the capital. The agricultural sector originates more income 
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than does the industrial sector, but the agricultural sector gets less 
investment. 
As for crop rotations, the study finds that Egypt has 
comparative advantages in producing the major study crops as compared to 
other major producing countries. In general, there is a strong trade­
off, on the limited area, between these crops. The rate of annual growth 
of the area ranges from -3.22 percent for beans to 4.63 percent for 
sugarcane. On the contrary, the annual rate of growth in productivity 
per feddan ranges from -0.80 percent for sugarcane to 1.92 percent for 
wheat. 
As for the cost and price structure for wheat, beans, com, rice, 
and sugarcane, the results show that except for the nominal and real 
variable costs for sugarcane, the nominal and real variable costs for 
all crops increase at higher rates than the nominal and real prices do. 
On the demand side, the total and the per capita requirements are 
growing annually. The annual rate of growth in the total requirements 
ranges from 3.89 percent for sugarcane to 5.43 percent for wheat. The 
annual rate of growth in the per capita requirements ranges from 1.56 
percent for corn to 2.51 percent for wheat. These rates imply that the 
substitutes and the complements are very limited. 
The study finds that the farmers are generally responsive to the 
change in the relative profits, i.e., the profit of jth crop relative 
to the profit of kth crop, and to the real prices. The supply price 
elasticity is about 0.27 for wheat, 0.09 for beans, 0.15 for com, 0.19 
for rice, and 0.06 for sugarcane. A wide range of supply elasticities 
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has been obtained. This is because several forms have been fitted for 
each crop. 
The income and price elasticities of demand estimated by this 
study's model are more difficult to be interpreted than the supply 
elasticities. The results for wheat are inconsistent, i.e., both the 
income and price elasticities are positive. As for beans, the study 
2 has obtained good results for the elasticities. But R is low and the 
coefficients are highly nonsignificant. The price elasticity of the 
aggregate demand is about -0.26. While the income elasticity is about 
-1.47. On a per capita basis, the price elasticity is about -0.46 and 
the income elasticity is about -1.40. The implications of the income 
elasticities are true, i.e., with high income people tend to consume 
less beans, i.e., beans are an inferior good in the high range of income. 
As for corn, the price elarticity is about -0.15. Corn tends to 
substitute for other crops, such as wheat and rice. But, most surpris­
ing is that the income elasticity is negative. As for rice, both in­
come and price elasticities are good. The price elasticity is about 
-0.35, while the income elasticity is about 0.16. The data for sugar­
cane are much more complex to compute. Future studies may fit the 
demand model for sugarcane, when clear data are available. 
The forecasted values of the model are good. Several forecasting 
techniques have been tried in this study. In general, the model fore­
casts fairly good. 
The results of this study's policies show that Egypt could be 
self-sufficient in the year 2000 in beans, com, and rice, by 
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following this study's proposed policies. As for wheat, Egypt could 
achieve a 22 percent increase in the degree of self-sufficiency in the 
year 2000. All of this holds true under the considerations of this 
study's model. 
Investment in the land resources and taste adoption policies, i.e., 
this study's policies are necessary and cheap as compared to the other 
alternatives such as importation, input subsidization, price support, 
etc. Finally, if Sudan-Egypt integration were to exist, both countries 
could be better off. 
Conclusions and Policy Implications 
The objectives of this study's policies are to shift the aggregate 
food supply upward, and to reduce the consumption levels through adopt­
ing a consumer taste. The major conclusions are: 
(1) The vertical and horizontal land programs are now more vital 
to Egypt than they ever have been. The flow of investment 
should be changed toward improving and increasing the current 
supply of farmland. This is the responsibility of both the 
public and the government. 
(2) The current crop system should be changed in the direction 
of the comparative advantages that Egypt has in food produc­
tion. In addition to the comparative advantages, the farmers* 
attitude toward the crops should be taken into consideration 
in setting the new rotation. 
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(3) The annual rates of growth in the requirements should match 
the annual rates of growth in the production. This could be 
done by changing the tastes, creating more substitutes and 
complements, etc. 
(4) The implications of elasticities on both the supply and demand 
sides should be studied and used for future planning. 
(5) Several other general issues should be reconsidered. These are: 
(a) The efficiency of the cooperative system and the input sub­
sidization, and 
(b) Some classical issues such as: the price interrelation­
ships and the income distribution, subsidy for what and 
and whom, the price-variable cost ratios, etc. 
(6) The Egyptian economy can do much better if this study's policies 
are put into action. 
Starting from the profitability matrix up to the demand elasticities, 
the results of this model should be seriously considered. 
Suggestions for Future Research 
In many parts of this dissertation, the study pointed out some 
issues for future research. These issues are: 
(1) The price structures and price policies need to be studied in 
detail. This could be done by fitting this study's model with 
prices as endogenous variables. 
(2) If the exact figures of income per individual from all sources 
are available, it can be incorporated into the model. The 
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same could be done for the capital on the supply side. This 
may help in making good inferences from these two variables. 
(3) This study's theoretical model can be extended to any number 
of variables and to any number of crops. Future studies can 
extend the model to a national general equilibrium model. 
(4) Other analytical techniques such as a programming model can 
be used to create some values or some solutions. This study 
has considered this case in Chapter III of this dissertation. 
Future studies can extend the work in this way. 
(5) Finally, comparing the costs of the self-sufficiency alterna­
tives needs further work when a good data set is available. 
Equation (3.114) could be used in this case. 
As stated before, there is still much hope for the Egyptian economy 
to recover. If the studies are done as accurately as possible, the wel­
fare and the prosperity will not be far away. 
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APPENDIX 
Table A.l. Report of the Minister of Food and Agriculture about the 
agricultural production, consumption, and importation, 
1960-1979® 
Commodity 1960 1970 1977 1978 1979 
Wheat; 
Production 1,443 1,269 1,697 1,933 1,856 
Consumption 2,185 2,361 5,999 7,053 6,707 
Imports 624 1,036 4,302 5,120 4,851 
Rice; 
Production 1,056 1,736 1,477 1,528 1,630 
Consumption 846 1,136 1,284 1,375 1,505 
Imports - — — — — 
Exports 207 605 193 153 125 
Beans ; 
Production 208 297 270 231 236 
Consumption 230 297 293 263 255 
Imports 22 - 32 32 19 
Oils: 
Production 109 130 91 112 123 
Consumption 104 178 327 355 414 
Imports - 57 236 243 291 
Exports 5 - - - -
Sugar; 
Production 338 324 603 629 620 
Consumption 278 230 808 922 971 
Imports - - 205 293 351 
Exports 43 89 - - -
^Source: Dar Al-Ahram (7). 
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Table A. 2. Actual and projected food deficits in selected less developed 
countries^ 
Actual 1975 Actual 1990 
(Million (Million 
metric (Percentage metric (Percentage 
Country tons) consumption tons) consumption) 
India 1.4 1 17.6 -21.9 10-12 
Nigeria 0.4 2 17.10-20.5 35-39 
Bangladeh 1.00 7 6.4 — 8.0 30-35 
Indonesia 2.1 8 6.0 - 7.7 14-17 
Egypt 3.7 35 4.9 32 
Shahel group 0.4 9 3.2 - 3.5 44-46 
Ethiopia 0.1 2 2.1 - 2.3 26-28 
Burma 0.4 (7) 1.9 - 2.4 21-25 
Philippines 0.3 4 1.4 - 1.7 11-13 
Afghanistan - - 1.3 - 1.5 19-22 
Bolivia 0.3 24 0.7 - 0.8 35-38 
and 
Haiti 
^Source: Murdoch (34). 
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Table A.3. Supply elasticities, by crop and region^ 
Elasticity 
Crop Period Short-run Long-run 
Rice 1920-1940 -0.21 -0.24 
1953-1972 +0.08 +0.08 
Wheat 1920-1940 +0.01 +0.01 
1953-1972 +0.91 +0.44 
Maize 1920-1940 -0.16 -0.25 
1953-1972 +0.04 +0.09 
Beans 1920-1940 +0.01 +0.01 
1953-1972 +0.19 +0.14 
Onions 1920-1940 +0.05 +0.06 
1953-1972 +0.16 +0.13 
Cotton 1899-1937 +0.38% — 
1914-1937 +0.52° -
1920-1940 -3.36 -5.18 
1953-1972 -0.09 -0.08 
^Source: Askari and Cummings (2). 
^Median value. 
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Table A. 4. Results of the soil improvement programs in the govemorates 
of Egypt* 
Increase 
Average Average in the Percent­
Govemorate Estimation before after produc­ age 
district Year Crop. units increase increase tivity increase 
Damietta 1975 Wheat ardeb 7.00 10.00 3.00 45.00 
Cotton kentar - - - -
Corn ardeb 8.00 11.00 3.00 37.50 
Rice ton 2.00 3.50 1.50 75.00 
1976 Wheat ardeb 7.00 10.50 3.50 50.00 
Cotton kentar - - - -
Com ardeb 8.00 12.00 4.00 50.00 
Rice ton 2.00 3.50 1.50 75.00 
1977 Wheat ardeb 7.00 10.00 3.00 45.00 
Cotton kentar - - - -
Com ardeb 8.00 12.00 4.00 50.00 
Rice ton 2.00 4.00 2.00 100.00 
1978 Wheat ardeb 7.00 12.00 5.00 71.00 
Cotton kentar - - - -
Corn ardeb 8.00 14.00 6.00 75.00 
Rice ton 2.00 3.75 1.75 112.50 
Dakahlia 
1-Shrbeen 1977 Wheat ardeb 5.50 6.50 1.00 18.50 
Cotton kentar 4.50 7.00 2.50 55.50 
Com ardeb 8.00 10.00 2.00 20.00 
Rice ton 1.50 2.00 0.50 33.30 
1978 Wheat ardeb 5.50 8.50 3.00 58.00 
Cotton kentar 5.00 9.00 4.00 80.00 
Com ardeb 7.00 11.00 4.00 56.00 
Rice ton 2.50 3.50 1.00 40.00 
2-Talka 1973 Wheat ardeb 6.00 7.00 1.00 16.70 
Cotton kentar 4.50 5.50 1.00 22.00 
Corn ardeb 7.00 8.00 1.00 14.20 
Rice ton 1.50 2.00 0.50 33.00 
^Source: Ministry of Agriculture (33). 
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Table A.4 (continued) 
Governorate 
district Year Crop 
Estimation 
units 
Average 
before 
increase 
Average 
after 
increase 
Increase 
in the 
produc­
tivity 
Percent­
age 
increase 
2-Talka 1974 Wheat ardeb 5.50 6.50 1.00 11.20 
(continued) Cotton kentar 4.50 7.00 2.50 55.50 
Com ardeb 8.00 13.00 5.00 62.50 
Rice ton 2.50 3.50 1.00 40.00 
1975 Wheat ardeb 6.00 12.00 6.00 100.00 
Cotton kentar 4.00 6.00 2.00 50.00 
Com ardeb 6.50 12.00 5.50 84.50 
Rice ton 2.00 3.50 1.50 50.00 
1976 Wheat ardeb 6.50 12.50 6.00 105.00 
Cotton kentar 5.00 7.00 2.00 40.00 
Com ardeb 9.00 11.00 2.00 22.20 
Rice ton 2.00 3.50 1.50 50.00 
1977 Wheat ardeb 5.50 10.00 4.50 95.00 
Cotton kentar 5.00 8.00 3.00 60.00 
Com ardeb 6.50 12.00 5.50 84.50 
Rice ton 2.00 3.50 1.50 50.00 
El-Gharbia 
1-Smanood 1970 Wheat ardeb 8.05 9.37 1.32 16.40 
Cotton kentar 5.69 7.11 1.42 24.96 
Com ardeb 15.85 17.02 1.17 7.38 
Rice ton 2.30 2.50 0.20 8.70 
2-El-Mehalla Wheat ardeb 7.45 8.20 0.75 10.70 
El-Kobra 1969 Cotton kentar 5.15 6.70 1.55 30.09 
Com ardeb 13.65 15.98 2.33 17.07 
Rice ton 2.53 2.77 0.24 9.53 
Kafer El-Shaykh 
1-Kafer 1976 Wheat ardeb 3.00 4.50 1.50 50.00 
El-Shaykh Cotton kentar 3.50 6.00 2.50 73.00 
Com ardeb 7.50 11.00 3.50 47.00 
Rice ton 1.50 2.00 0.50 33.30 
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Table A. 4 (continued) 
Increase 
Average Average in the Percent­
Governorate Estimation before after produc­ age 
district Year Crop units increase increase tivity •• increase 
1-Kafer 1977 Wheat ardeb 3.50 6.75 3.25 92.00 
El-Shykh Cotton kentar 3.50 6.00 2.50 73.00 
(continued) Com ardeb 6.50 12.00 5.50 85.00 
Rice ton 1.75 3.50 1.75 100.00 
1978 Wheat ardeb 3.50 6.00 2.50 70.00 
Cotton kentar 3.50 6.75 3.25 93.00 
Com ardeb 6.50 12.50 5.50 85.00 
Rice ton 1.50 3.25 1.75 115.00 
2-Sedi 1973 Wheat ardeb 8.00 10.00 2.00 25.00 
Salam Cotton kentar 4.00 6.00 2.00 50.00 
Com ardeb 6.00 9.00 3.00 50.00 
Rice ton 1.25 2.00 0.75 62.50 
1974 Wheat ardeb 7.00 12.00 5.00 71.00 
Cotton kentar 4.00 7.00 3.00 75.00 
Com ardeb 6.25 10.75 4.50 70.00 
Rice ton 1.25 2.00 0.75 62.50 
1975 Wheat ardeb 8.00 12.50 4.50 55.00 
Cotton kentar 3.50 6.75 3.25 92.00 
Corn ardeb 6.50 11.00 4.25 67.00 
Rice ton 1.50 2.50 1.00 66.60 
1976 Wheat ardeb 8.00 11.00 3.00 37.70 
Cotton kentar 3.50 7.00 3.50 100.00 
Corn ardeb 6.37 13.00 6.63 104.00 
Rice ton 1.75 2.75 1.00 62.00 
1977 Wheat ardeb 8.00 14.00 6.00 0.75 
Cotton kentor 3.50 7.00 3.50 100.00 
Com ardeb 7.00 14.00 7.00 100.00 
Rice ton 1.50 2.50 1.00 66.66 
Sharkia 
1-Kafer 1973 Wheat ardeb 7.50 10.50 3.00 40.00 
Sakr Cotton kentar 3.95 6.65 2.70 68.25 
Corn ardeb 11.25 15.30 4.05 36.00 
Rice ton 2.45 3.85 1.70 79.00 
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Table A.4 (continued) 
Govemorate 
district Year Crop 
Estimation 
units 
Average 
before 
increase 
Average 
after 
increase 
Increase 
in the 
produc­
tivity 
Percent­
age 
increase 
1-Kafer 1974 Wheat ardeb 7. 25 10. 50 3. 25 42. 00 
Sakr Cotton kentar 4. 26 6. 25 1. 99 47. 00 
(continued) Com ardeb 12. 00 16. 00 4. 00 33. 00 
Rice ton 2. 50 3. 85 1. 35 54. 00 
1975 Wheat ardeb 7. 45 10. 50 3. 05 41. 00 
Cotton kentar 6. 90 9. 90 3. 00 43. 00 
Com ardeb 11. 00 16. 00 5. 00 45. 00 
Rice ton 2. 50 3. 80 1. 30 52. 00 
1976 Wheat ardeb 8. 25 11. 50 3. 25 45. 00 
Cotton kentar 4. 20 6. 40 2. 20 52. 00 
Com ardeb 11. 50 16. 50 5. 00 43. 00 
Rice ton 2. 50 3. 80 1. 30 52. 00 
1977 Wheat ardeb 8. 25 12. 00 3. 75 45. 00 
Cotton kentar 5. 10 7. 40 2. 30 45. 00 
Com ardeb 11. 50 16. 50 5. 00 43. 00 
Rice ton 2 40 3 70 1. 30 54. 00 
2-Fakous 1974 Wheat ardeb 5 18 6 35 1. 17 22. 00 
Cotton kentar 1 80 2 75 0. 95 53. 00 
Corn ardeb 12 50 13 00 0. 50 4 00 
Rice ton 7 75 8 30 0. 65 7 00 
1975 Wheat ardeb 4 30 5 .25 0. 95 22 00 
Cotton kentar 4 30 5 .00 0 70 16 00 
Com ardeb 9 87 14 ,00 4 13 41 00 
Rice Ton 2 25 3 .10 0 .65 29 .00 
1976 Wheat ardeb 4 .80 7 .90 3 10 64 .00 
Cotton kentar 4 .06 4 .90 0 .84 20 .70 
Com ardeb 6 .37 0 .85 4 .48 70 .30 
Rice ton 1 .66 2 .41 0 .75 45 .00 
1977 Wheat ardeb 4 .80 8 .00 3 .20 67 .00 
Cotton kentar 4 .06 4 .10 0 .04 1 .00 
Com ardeb 6 .37 13 .00 6 .63 104 .00 
Rice ton 1 .66 2 .70 1 .04 63 .00 
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Table A.4 (continued) 
Increase 
Average Average in the Percent­
Govemorate Estimation before after produc­ age 
district Year Crop units increase increase tivity increase 
2-Fakous 1978 Wheat ardeb 3.76 7.50 3.74 99.50 
(continued) Cotton kentar 3.66 4.72 1.03 28.00 
Com ardeb 8.67 10.50 1.83 21.00 
Rice ton 1.53 1.82 0.29 19.00 
Sharkia 
3—Abo— 1977 Wheat ardeb 4.22 4.80 0.58 17.00 
Kebeer Cotton kentar 4.22 4.90 0.68 16.00 
Com ardeb 9.87 14.00 4.13 41.00 
Rice ton 2.45 3.10 0.65 26.00 
1978 Wheat ardeb 6.00 11.00 5.00 83.30 
Cotton kentar 4.00 6.00 2.00 50.00 
Com ardeb 8.00 13.00 5.00 62.50 
Rice ton 2.00 3.25 1.25 62.50 
Buheira 
1-Kafer 1974 Wheat ardeb - - - -
El-Dawar Cotton kentar 4.22 4.90 0.68 16.00 
Corn ardeb 10.60 13.00 2.40 22.00 
Rice ton 2.21 2.90 0.69 31.00 
1975 Wheat ardeb 7.75 8.50 0.75 10.00 
Cotton kentar 4.22 4.80 0.58 13.00 
Com ardeb 10.60 12.85 2.25 21.00 
Rice ton 2.21 2.30 0.09 4.00 
1976 Wheat ardeb 7.00 10.00 3.00 45.00 
Cotton kentar 4.00 7.00 3.00 75.00 
Com ardeb 8.00 12.00 4.00 50.00 
Rice ton 2.00 3.00 1.00 50.00 
1977 Wheat Ardeb 7.00 10.50 25 0 50.00 
Cotton kentar 4.00 8.00 4.00 100.00 
Corn ardeb 8.00 12.00 4.00 50.00 
Rice ton 2.00 3.50 1.50 75.00 
1978 Wheat ardeb 7.00 12.00 5.00 71.00 
Cotton kentar 4.00 8.00 4.00 100.00 
Com ardeb 8.00 14.00 6.00 75.00 
Rice ton 2.00 3.50 1.50 75.00 
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Table A.4 (continued) 
Increase 
Average Average in the Percent­
Governorate Estimation before after produc­ age 
district Year Crop units increase increase tivity increase 
2-Daman- 1974 Wheat ardeb _ — — — 
hoor Cotton kentar 5.18 6.60 1.42 28.00 
Com ardeb 12.50 16.50 4.00 32.00 
Rice ton 1.80 2.25 0.45 39.00 
1975 Wheat ardeb 7.75 8.30 0.65 7.00 
Cotton kentar 5.18 6.35 1.17 22.00 
Corn ardeb 12.50 13.00 0.50 4.00 
Rice ton 1.80 2.75 0.95 53.00 
1976 Wheat ardeb 7.00 10.50 3.50 50.00 
Cotton kentar 4.00 4.75 0.75 18.70 
Corn ardeb 8.00 12.00 4.00 50.00 
Rice ton 2.00 3.00 1.00 50.00 
1977 Wheat ardeb 7.00 12.00 5.00 71.00 
Cotton kentar 4.00 6.50 2.50 62.50 
Com ardeb 8.00 14.00 6.00 75.00 
Rice ton 2.00 3.25 1.25 62.50 
1978 Wheat ardeb 6.00 11.00 5.00 83.30 
Cotton kentar 4.00 7.00 3.00 75.00 
Com ardeb 6.50 12.00 5.50 94.60 
Rice ton 1.50 3.00 1.50 100.00 
3—Gor— 1971 Cotton kentar 4.06 5.52 1.47 36.00 
Esa Com ardeb 6.27 9.64 2.37 51.00 
Rice ton 1.66 2.60 0.94 57.00 
1972 Wheat ardeb 4.80 7.90 3.10 64.00 
Cotton kentar 4.06 4.90 0.84 20.70 
Corn ardeb 6.37 10.85 4.48 70.30 
Rice ton 1.66 2.60 0.94 56.60 
1973 Wheat ardeb 4.80 6.45 1.65 34.00 
Cotton kentar 4.06 4.48 0.42 10.35 
Com ardeb 6.37 13.43 7.06 110.00 
Rice ton 1.66 2.41 0.75 40.00 
1974 Wheat ardeb 4.80 6.58 1.78 37.00 
Cotton kentar 4.06 4.64 0.85 14.10 
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Table A.4 (continued) 
Increase 
Average Average in the Percent­
Governorate Estimation before after produc­ age 
district Year Crop units increase increase tivity increase 
3—Gor— 1974 Com ardeb 6.37 10.80 4.43 69.50 
Esâ Rice ton 1.66 2.42 0.76 45.80 
(continued) 
1975 Wheat ardeb 4.80 8.00 3.20 67.00 
Cotton kentar 4.06 4.10 0.04 1.00 
Com ardeb 6.37 13.00 6.62 104.00 
Rice ton 1.66 2.70 1.04 63.00 
4-Abo 1974 Wheat ardeb _ — — — 
Homous Cotton kentar 4.30 5.00 0.70 16.00 
Com ardeb 9.87 13.00 3.13 34.00 
Rice ton 2.45 2.90 0.45 18.00 
1975 Wheat ardeb 8.00 9.00 1.00 13.00 
Cotton kentar 4.30 5.25 0.95 22.00 
Com ardeb 9.87 14.00 4.13 41.00 
Rice ton 2.45 3.10 0.65 26.00 
1976 Wheat ardeb 7.75 8.30 0.65 7.00 
Cotton kentar 3.50 7.00 3.50 100.00 
Com ardeb 5.00 11.00 6.00 120.00 
Rice ton 1.25 2.25 1.00 5.00 
1977 Wheat ardeb 6.00 12.00 6.00 100.00 
Cotton kentar 3.50 6.70 3.20 91.43 
Corn ardeb 5.00 12.00 7.00 140.00 
Rice ton 1.25 2.75 1.50 120.00 
1978 Wheat ardeb 7.00 12.50 5.50 76.00 
Cotton kentar 3.50 7.50 4.00 105.00 
Com ardeb 5.00 14.50 9.50 185.00 
Rice ton 1.25 2.75 1.50 120.00 
5-Abo 1971 Wheat ardeb — — - -
El-Matameer Cotton kentar 3.69 4.43 0.74 20.00 
Com ardeb 8.67 3.43 5.24 60.44 
Rice ton 1.53 2.30 0.77 50.00 
1972 Wheat ardeb 3.76 7.12 3.36 89.00 
Cotton kentar 3.69 5.04 1.35 36.50 
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Table A.4 (continued) 
Increase 
Average Average in the Percent­
Governorate Estimation before after produc­ age 
district Year Crop units increase increase tivity increase 
5-Abo 1972 Corn ardeb 8.67 13.80 5.12 59.00 
El-Matameer Rice ton 1.53 2.30 0.77 50.00 
(continued) 
1973 Wheat ardeb 3.76 7.71 3.95 105.00 
Cotton kentar 3.69 4.20 0.51 14.00 
Com ardeb 8.67 12.55 1.88 45.00 
Rice ton 1.53 1.70 0.17 11.00 
1974 Wheat ardeb 3.76 7.50 0.74 19.50 
Cotton kentar 3.69 4.72 1.03 28.00 
Corn ardeb 8.97 10.50 1.83 21.00 
Rice ton 1.53 1.82 0.29 19.00 
1975 Wheat ardeb 3.16 9.50 5.84 152.00 
Cotton kentar 3.69 4.20 0.51 14.00 
Com ardeb 8.70 11.50 2.83 33.00 
Rice ton 1.53 1.60 0.07 5.00 
6-Shubra- 1970 Wheat ardeb 3.00 4.62 1.62 54.00 
Kate Cotton kentar 3.50 6.05 2.55 73.00 
Com ardeb 5.00 9.00 4.00 80.00 
Rice ton 1.25 2.12 0.87 70.00 
1971 wheat ardeb 3.00 7.00 4.00 133.00 
Cotton kentar 3.50 6.70 3.20 91.00 
Corn ardeb 5.00 12.00 7.00 140.00 
Rice ton 1.25 2.75 1.50 120.00 
1972 Wheat ardeb 3.00 8.50 5.50 183.00 
Cotton kentar 3.50 6.70 3.20 91.00 
Corn ardeb 5.00 14.80 9.80 196.00 
Rice ton 1.25 2.81 1.56 125.00 
1973 Wheat ardeb 3.00 8.70 5.70 190.00 
Cotton kentar 3.50 5.50 2.00 57.00 
Com ardeb 5.00 14.50 9.00 180.00 
Rice ton 1.25 2.40 1.15 92.00 
1974 Wheat ardeb 3.00 13.15 10.15 338.00 
Cotton kentar 3.50 5.95 2.45 70.00 
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Table A. 4 (continued) 
Increase 
Average Average in the Percent­
Govemorate Estimation before after produc­ age 
district Year Crop units increase increase tivity increase 
6-Shubra- 1974 Corn ardeb 5.00 15.52 10.52 210.00 
Kate Rice ton 1.25 2.40 1.15 92.00 
(continued) 
1975 Wheat ardeb 3.00 13.50 10.50 350.00 
Cotton kentar 3.70 5.30 1.60 43.00 
Com ardeb 5.00 14.70 9.70 194.00 
Rice ton 1.25 2.20 0.95 76.00 
Al-
Fayyum 
1-Al- 1976 Wheat ardeb 6.00 11.00 5.00 83.00 
Fayyum Cotton kentar 4.50 7.00 2.50 55.50 
Com ardeb 8.00 10.00 2.00 25.00 
Rice ton 1.50 2.00 0.50 33.30 
1977 Wheat ardeb 7.00 13.00 6.00 85.30 
Cotton kentar 4.50 7.00 2.50 55.50 
Com ardeb 8.00 13.00 5.00 62.50 
Rice ton 1.70 2.70 1.00 59.00 
1978 Wheat ardeb 6.00 11.00 5.00 83.30 
Cotton kentar 4.00 6.00 2.00 50.00 
Com ardeb 6.00 12.00 6.00 100.00 
Rice ton 1.25 2.50 1.25 100.00 
2-Atsa 1975 Wheat ardeb 6.00 9.00 3.00 50.00 
Cotton kentar 3.50 6.00 2.50 73.00 
Com ardeb 5.00 9.00 4.00 80.00 
Rice ton 1.25 2.10 0.85 70.00 
1976 Wheat ardeb 6.00 10.00 4.00 66.00 
Cotton kentar 3.50 6.70 3.20 91.00 
Com ardeb 5.00 9.00 4.00 80.00 
Rice ton 1.25 2.70 1.45 120.00 
1977 Wheat ardeb 7.00 11.00 4.00 57.00 
Cotton kentar 3.50 6.75 3.25 92.00 
Com ardeb 5.00 14.80 9.80 196.00 
Rice ton 1.27 2.27 1.00 79.00 
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Table A.4 (continued) 
Increase 
Average Average in the Percent­
Govemorate Estimation before after produc­ age 
district Year Crop units increase increase tivity increase 
2-Atsa 1978 Wheat ardeb 8.00 11.00 3.00 38.00 
(continued) Cotton kentar 3.50 6.00 2.50 70.00 
Com ardeb 5.00 10.00 5.00 100.00 
Rice ton 1,25 2.50 1.25 100.00 
Table A.5. ALS^ best fit of the time equations for the study's major crops^ 
Explan­
atory 
variables 
Winter crops 
Wheat 
Area Yield Yield Production Per capita 
Area index in ardeb index Production index production 
in 1000 number per number in 1000 number in 
feddan 1959=100 feddan 1959=100 ardeb 1959=100 Kg. / Ind. 
1535.85 104.68 7.31 112.09 11543.42 119.70 66.59 
(70.89) (4.63) (0.72) (11.00) (853.83) (8.98) (3.89) 
(0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) 
-73.76 -5.16 -0.23 -3.74 -941.45 —9.68 -5.92 
(29.79) (1.94) (0.31) (4.71) (359.18) (3.78) (1.64) 
(0.03) (0.018) (0.46) (0.44) (0.02) (0.02) (0.003) 
6.18 0.43 0.042 0.68 106.70 1.10 0.53 
(3.41) (0.22) (0.035) (0.46) (41.12) (0.43) (0.19) 
(0.09) (0.071) (0.25) (0.23) (0.02) (0.02) (0.013) 
-0.14 -0.01 -0.001 -0.021 -2.73 -0.03 -0.014 
(0.11) (0.01) (0.001) (0.02) (1.35) (0.014) (0.006) 
Intercept 
SE^ 
I probability^ 
^i 
SE 
I probability 
4 
SE 
I probability 
3 
1 
SE 
X 
: probability (0.23) (0.20) (0.30) (0.27) (0.06) (0.07) (0.04) 
0.41 0.45 0.57 0.57 0.80 0.80 0.52 
Estimation 
period 1960-1978 1960-1978 1960-1978 1960-1978 1960-1978 1960-1978 1960-1978 
®ALS stands for Autoregressive Least-Squares. 
^Source: Computed upon data from (14, 32). 
'^Kg./lnd. is kilogram per individual. 
^SE is the standard error of the coefficient. 
stands for the word "approximate," w 
is the adjusted R^. 
Table A,5 (continued) 
Winter Crops 
X Wlteat (continued) Beans 
Imports Exports Total Per capita Area index Yields Yield index 
C^^/Explan- in in requirements requirements Area number in tons number 
X atory 1000 1000 in 1000 in in 1000 1960/1964 per 1960/1964 
/variables ardeb ardeb ardeb Kg./Ind. feddan = 100 feddan = 100 
Intercept 9958.59 20624.52 118.11 417.06 114.14 0.83 107.13 
SE (6252.56) (6563.56) (28.45) (23.75) (6.50) (0.10) (12,65) 
I probability (0.14) (0.009) (0.002) (0.0001) (0.0001) (0.0001) (0.0001) 
^1 3062.21 1882.07 
2.40 -21.75 -5.91 -0.02 -1.96 
SE 3254.74 (3420.99) (14.83) (6.82) (1.87) (0.05) (6.54) 
I probability (0.37) (0.59) (0.87) (0.008) (0.008) (0.75) (0.77) 
Xi -631.37 -411.26 -1.27 0.75 0.20 0.01 0.88 
SE (463.58) —  —  (487.53) (2.11) (0.42) (0.11) (0.01) (0.93) 
Z probability (0.201) —  —  (0.42) (0.56) (0.10) (0.10) (0.35) (0.36) 
< 36.03 27.25 0.093 -0.0004 -0.05 
SE (19.10) (20.08) (0.087) (0.0003) (0.04) 
* probability (0.09) (0.20) (0.31) — —  (0.23) (0.25) 
0.67 0.72 0.49 0.74 0.74 0.48 0.46 
Estimation 
period 1964-1978 1964-1978 1964-1978 1964-1978 1965-1978 1964-1978 1964-1978 
Table A.5 (continued) 
y 
Winter crops Summer / Beans (continued) Corn 
^ y'Explan-
/ atory 
/ variables 
Production Per capita Total Per capita Area 
Production index production 
in number in 
Imports 
in 1000 
Exports 
in 1000 
requirement requirement 
in 1000 in 
in 
1000 
1000 tons 1964-1978 Kg./Ind. tons tons tons Kg./Ind. feddan 
Intercept 313.01 112.62 11,15 — ~ — 9.76 1799.08 
SE (21.66) (7.73) (0.69) ~ — — (0.75) (83.10) 
I probability (0.0001) (0.0001) (0.0001) —- —- — (0.0001) (0.0001) 
^i -4.96 -1.75 —0.35 —— — -0.14 -149.51 
SE (2.40) (0.86) (0.08) — ~ — (0.10) (43.14) 
l probability (0.06) (0.06) (0.001) — ~ ~ (0.18) (0.005) 
4 
• —  — —  — —  — —  20.20 
SE • —  — —  —  —  (6.14) 
I probability • — —  — —  — —  —  (0.007) 
A — —  — —  — —  —  —  -0.66 
SE — —  — —  — —  — —  (0.25) 
I probability —  —  —— —  —  — •  —  (0.03) 
0.19 0.18 0,59 —— — —— 0.08 0.86 
Estimation 
period 1964-1978 1964-1978 1964-1978 1964-1978 1964-1978 1964-1978 
1964-1976 1964-1976 
Table A.5 (continued) 
/ Summer crops 
Corn (continued) 
Area Yield Production 
c? / 
/Explan-
/ atory 
/ variables 
index 
number 
1960/1964 
Yield index 
in ardeb number 
per 1960-1964 
Production 
in 1000 
index 
number 
1960-1964 
Per capita 
requirement 
in 
Imports 
In 
1000 
Exports 
in 
1000 
= 100 feddan = 100 ardeb = 100 Kg./Ind. ardeb ardeb 
Intercept 104.38 7.09 94.29 14395.20 101.02 66.92 2246.24 
SE (4.87) (0.64) (8.57) (784.01) (9.02) (1.72) (767.97) 
I probability (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.01) 
-8.84 1.57 20.65 263.89 8.07 0.26 -626.85 
SE (2.53) (0.34) (4.46) (225.33) (4.70) (0.19) (220.63) 
I probability (0.005) (0.0007) (0.001) (0.26) (0.11) (0.19) (0.02) 
X^ 1.20 -0.19 -2.46 14.34 -0.79 56.58 
SE (0.36) (0.05) (0.64) (13.71) (0.67) (14.43) 
I probability (0.007) (0.002) (0.003) (0.32) (0.26) (0.001) 
xj -0.04 0.007 0.09 — 0.04 
SE (0.02) (0.002) (0.03) — (0.03) 
* probability (0.02) (0.005) (0.005) — (0.02) 
0.86 0.73 0.73 0.87 0.88 0.06 0.77 
Estimation 1964.-1978 
period 1964-1978 1964-978 1964-1978 
1964-1978 1964-1978 1964-1978 
Table A.5 (continued) 
/ Summei croDs / Corn (continued) Rice / Area Production 
Total Per capita Area index Yields Yield Production index 
/Explan- requirements requirements in number in tons index in number 
/ atory in 0000 in 1000 1959 per number 1000 1959 
/ variables ardeb Kg./Ind. feddan = 100 feddan 1959=100 tons = 100 
Intercept 16521.90 87.03 512.14 75.66 2.24 99.94 1234.41 77.03 
SE (1270.89) (4.69) (117.02) (11.24) (0.14) (6.05) (221.34) (13.82) 
l probability (0.0001) (0.0001) (0.001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) 
-333.40 -2.72 105.61 12.68 -0.02 -0.75 183.34 11.42 
SE (365.42) (1.35) (49.62) (2.59) (0.06) (2.57) (50.97) (3.18) 
Z probability (0.38) (0.07) (0.05) (0.0002) (0.77) (0.77) (0.002) (0.003) 
< 69.37 0.24 -5.35 -0.49 0.001 0.06 -6.88 -0.43 
SE (22.22) (0.08) (5.70) (0.13) (0.01) (0.30) (2.47) (0.15) 
2 probability (0.01) (0.01) (0.36) (0.001) (0.86) (0.85) (0.01) (0.01) 
A — — 0.06 -0.00001 -0.001 — — 
SE — —  —• (0.19) (0.0002) (0.01) — —  — -
I probability —  —  —  —  (0.75) — —  (0.96) (0.94) —  -
0.87 0.58 0.64 0.65 0.05 0.04 0.52 0.52 
Estimation 1964-1978 1964-1978 1960-1978 1960-1978 1960-1978 1960-1978 1960-1978 1960-1978 
period 
Table A.5 (continued) 
/ Summer crops 
Rice (continued) Sugarcane 
^/ Explan-
/ atory 
/ variables 
Per capita Imports 
production in 
in 1000 
Kg./Ind. tons 
Exports 
in 
1000 
tons 
Total Per capita 
requirements requirements 
in 1000 in 
tons Kg./Ind. 
Area in Area index 
1000 number 
feddan 1959=100 
Intercept 35.38 45.03 823.46 30.48 112.24 100.25 
SE (5.13) (149.20) (112.65) (3.66) (10.38) (9.22) 
' probability (0.0001) (0.77) (0.0001) (0.0001) (0.0001) (0.0001) 
^i 3.13 272.20 -14.57 -1.37 -0.37 -0.37 
SE (1.18) (79.03) (58.57) (1.91) (4.44) (3.95) 
Z probability (0.02) (0.01) (0.81) (0.49) (0.93) (0.93) 
4 -0.16 -39.80 15.45 0.49 0.79 0.71 
SE (0.06) (11.36) (8.34) (0.27) (0.52) (0.46) 
I probability (0.014) (0.01) (0.09) (0.10) (0.15) (0.14) 
4 — 1.49 -0.81 -0.03 -0.021 -0.02 
SE — —  (0.47) (0.34) (0.01) (0.02) (0.02) 
* probability — (0.01) (0.04) (0.04) (0.24) (0.23) 
0.23 — 0.63 0.90 0.69 0.95 0.65 
Estimation 1960-1978 1964-1978 1964-1978 1964-1978 1960-1978 1960-1978 
period 
Table A,5 (continued) 
Summer crops 
Explan-
Sugarcane (continued) 
Yield Yield Production Production Per capita 
in tons index in index production Imports in Exports in 
jT tory per number 1000 number in 1000 1000 
/ variables feddan 1959=100 tons 1959=100 Kg./Ind. tons tons 
Intercept 40.07 103.62 4592.50 105.70 154.80 
SE (1.49) (3.83) (522.81) (11.91) (10.03) 
I probability (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) 
-0.68 -1.83 -125.79 -2.75 5.80 
SE (0.63) (1.61) (223.48) (5.09) (2.31) 
Z probability (0.30) (0.27) (0.58) (0.60) (0.02) 
4 0.09 0.23 45.79 1.04 -0.14 
SE (0.07) (0.18) (25.83) (0.59) (0.11) 
I probability (0.24) (0.23) (0.10) (0.10) (0.22) 
< -0.004 -0.01 -1.53 -0.04 --
SE (0.002) (0.01) (0.85) (0.02) — — 
I probability (0.12) (0.12) (0.09) (0.09) 
t 0.65 0.64 0.87 0.88 0.61 
Estimation 1960-1978 1960-1978 1960-1978 1960-1978 1960-1978 
period 
Table A.5 (continued) 
y Expian-
y atory 
y variables 
Summer crops Shifters 
Sugarcane (continued Cotton 
Total 
requirements 
in 1000 
tons 
Per capita 
requirements 
in 
Kg./Ind. 
Area 
in 1000 
feddan 
Area 
index 
number 
1959=100 
Yield 
in kentar 
per 
feddan 
Yield 
index 
number 
1959=100 
Production 
in 
1000 
kentar 
Intercept 3940.08 164.27 1908.71 108.28 4.01 77.10 7864.90 
SE (181.75) (5.83) (61.50) (3.57) (0.41) (7.99) (723.05) 
I probability (0,0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) 
^i 251.17 3.16 -32.05 -1.81 0.36 6.97 408.98 
SE (15.89) (0.51) (5.38) (0.31) (0.09) (1.84) (166.48) 
I probability (0.0001) (0.0001) (0.0001) (0.0001) (0.001) (0.002) (0.03) 
4 — —  — — -0.01 -0.28 -21.65 
SE ~ —  —  (0.005) (0.09) (8.09) 
I probability 
A 
(0.01) (0.006) (0.02) 
SE 
l probability 
(0.94) 0.67 0.66 0.64 0.52 0.49 0.24 
Estimation 
nerloH 
1960-1978 1960-1978 1960-1978 1960-1978 1960-1978 1960-1978 1960-1978 
Table A.5 (continued) 
y/ Shifters 
y/ Cotton (continued) Berseem Winter vegetables Summer vegetables 
0"^y/Explan-
^ atory 
/ variables 
Production 
index 
number 
1959=100 
Area 
in 1000 
feddan 
Area 
index 
number 
1952=100 
Area 
in 1000 
feddan 
Area 
index 
number 
1952=100 
Area 
in 1000 
feddan 
Area 
index 
number 
1952=100 
Intercept 85.94 2409.73 109.83 123.75 191.65 115.15 213.11 
SE (7.76) (49.78) (2.22) (0.32) (14.05) (13.11) (24.40) 
* probability (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) 
4.52 -6.56 -0.45 3.14 7.73 5.95 10.95 
SE (1.79) (21.01) (0.94) (1.46) (6.00) (5.65) (10.34) 
I probability (0.02) (0.78) (0.64) (0.05) (0.22) (0.30) (0.31) 
4 
-0.24 6.18 0.30 0.11 -0.17 0.59 1.10 
SE (0.09) (2.41) (0.11) (0.07) (0.69) (0.64) (1.19) 
* probability (0.01) (0.02) (0.01) (0.14) (0.81) (0.37) (0.37) 
< -0.26 -0.012 — (0.011) -0.03 -0.061 
SE (0.08) (0.004) (0.02) (0.02) (0.04) 
I probability (0.01) (0.003) (0.63) (0.14) (0.14) 
0.25 0.93 0.93 0.92 0.93 0.90 0.91 
Estimation 
period 
1960-1978 1960-1978 1960-1978 1960-1978 1960-1978 1960-1978 1960-1978 
Table A.6. ALS^ best fit of the time equations for the prices of the major cropsb 
y/ Wheat 
X Explan-
X atory 
/ variables 
Nominal^ 
price 
of final 
output 
P/T 
Real^ 
price 
of final 
output 
P/T 
Price 
of 
wheat/ 
berseem 
P/T 
Price 
of 
wheat/ 
barley 
P/T 
Price 
of 
wheat/ 
beans 
P/T 
Price 
of wheat/ 
winter 
tomatoes 
P/T 
Intercept 25.04 36.32 14.15 7.89 0.77 0.56 
SE® (4.35) (1.51) (3.52) (1.19) (0.05) (0.21) 
* probability^ (0.0001) (0.0001) (0.001) (0.0001) (0.0001) (0.02) 
2.07 -0.17 -1.41 0.88 -0.03 0.30 
SE (1.83) (0.19) (1.50) (0.70) (0.006) (0.12) 
Z probability (0.28) (0.41) (0.36) (0.24) (0.0008) (0.04) 
x: -0.24 — 0.19 -0.21 — -0.06 
SE (0.21) — (0.17) (0.11) — (0.02) 
Z probability (0.27) — (0.30) (0.10) — (0.01) 
0.013 — -0.007 0.011 — 0.0003 
BE (0.007) — (0.006) (0.005) — (0.001) 
a probability (0.08) — (2.23) (0.06) — (0.01) 
0.89 0.06 0.12 0.39 0.63 0.59 
Estimation 
period 1961-1979 1965-1977 1961-1977 1967-1979 1967-1979 1967-1979 
^ALS stands for Autoregressive Least-Squares. 
^Source: Computed upon data from (14, 32, 51, 52). 
^P/T stands for Egyptian pound per ton. 
^No best fit has been obtained. 
®SE is the standard error of the coefficient. 
^2 stands for the word "approximate." 
Is the adjusted R^. 
Table A.6 (continued) 
y/ Beans 
Explan-
/ atory 
variables 
Nominal 
price 
of final 
output 
P/T 
Real 
price 
of final 
output 
P/T 
Price 
of 
beans/ 
wheat 
P/T 
Price 
of 
beans/ 
berseem 
P/T 
Price 
of 
beans/ 
barley 
P/T 
Price 
of beans/ 
winter 
tomatoes 
P/T 
Intercept 68.24 70.79 1.73 17.81 12.93 0.92 
SE (12.35) (10.95) (0.16) (2.67) (1.16) (0.37) 
Z probability (0.001) (0.0003) (0.0001) (0.0001) (0.0001) (0.03) 
-16.15 -17.17 -0.28 0.64 -0.43 0.33 
SE (7.32) (7.55) (0.09) (0.88) (0.38) (0.22) 
\ probability (0.06) (0.06) (0.02) (0.48) (0.29) (0.17) 
4 3.07 3.51 0.06 -0.07 0.07 -0.07 
SE (1.19) (1.43) (0.02) (0.06) (0.03) (0.04) 
' probability (0.03) (0.04) (0.004) (0.29) (0.03) (0.08) 
< -0.11 -0.18 -0.003 0.004 
SE (0.06) (0.08) (0.001) — —  (0.002) 
l probability (0.08) (0.06) (0.004) — —  (0.05) 
0.95 0.70 0.92 0.14 0.80 0.33 
Estimation 1967-1979 
period 
1967-1977 1967-1979 1967-1979 1967-1979 1967-1979 
Table A.6 (continued) 
Corn 
Nominal Real Price Price Price Price 
y/ price price of of of of corn/ 
.féy Bxplan- of final of final corn/ corn/ corn/ summer 
atory output output cotton rice sugarcane potatoes 
j/^  variables P/T P/T P/T P/T P/T P/T 
Intercept 22.60 29.71 0.28 1.3.1 9.14 1.37 
SE (5.35) (2.04) (0.04) (0.23) (2.58) (0.37) 
I probability (0.001) (0.00011 (0.0001) (0.0002) (0.01) (0.005) 
3.29 0.92 -0.01 -0.14 2.20 0.14 
SE (2.76) (0.26) (0.02) (0.12) (1.54) (0.22) 
* probability (0.26) (0.005) (0.50) (0.29) (0.19) (0.54) 
4 -0.46 
— 0.002 0.02 -0.44 -0.03 
SE (0.39) — —  (0.002) (0.02) (0.25) (0.04) 
Z probability (0.26) (0.25) (0.19) (0.11) (0.40) 
A 0.03 -0.0001 -0.001 (0.02) 0.001 
SE (0.02) — — (0.0001) (0.001) (0.01) (0.002) 
Z probability (0.07) (0.18) (0.15) (0.12) (0.44) 
R2 0.95 0.49 0.26 0.02 0.52 0.56 
Estimation 1964-1978 1965-1977 1961-1979 1965-1979 1967-1979 1967-1979 
period 
Table A.6 (continued) 
Rice 
jT Nominal Real Price Price Price Price 
y' Explan-
price price of of of of rice/ 
of final of final rice/ rice/ rice/ summer 
^ atory 
/ variables 
output output corn cotton sugarcane potatoes 
P/T P/T P/T P/T P/T P/T 
Intercept 12.99 20.74 0.52 0.15 9.47 1.35 
SE (5.35) (3.15) (0.14) (0.04) (1.34) (0.21) 
I probability (0.03) (0.0001) (0.002) (0.001) (0.0001) (0.0001) 
3.56 6.08 0.12 0.02 1.48 0.10 
SE (2.28) (1.88) (0.06) (0.02) (0.80) (0.12) 
I probability (0.14) (0.01) (0.05) (0.17) (0.10) (0.44) 
4 -0.38 -1.05 -0.01 -0.002 -0.38 -0.03 
SE (0.26) (0.31) (0.01) (0.002) (0.13) (0.02) 
1 probability (0.17) (0.008) (0.08) (0.41) (0.02) (0.14) 
x: 0.02 0.053 0.0004 0.00004 0.02 (0.002) 
SE (0.01) (0.014) (0.0002) (0.0001) (0.01) (0.001) 
1 probability (0.05) (0.005) (0.10) (0.58) (0.01) (0.10) 
0.90 0.64 0.14 0.30 0.81 0.79 
Estimation 1961-1979 1965-1977 1961-1979 1961-1979 1967-1979 1967-1979 
period 
Table A.6 (continued) 
Sugarcane 
Exp]an-
y atory 
X Variables 
Nominal 
price 
of final 
output 
P/T 
Real 
price 
of final 
output 
P/T 
Price 
of 
sugarcane/ 
corn 
P/T 
Price 
of 
sugarcane/ 
cotton 
P/T 
Price 
of 
sugarcane/ 
rice 
P/T 
Price 
of sugarcane/ 
summer 
potatoes 
P/T 
Intercept 4.58 4.34 0.12 0.044 0.12 0.13 
SE (1.07) (1.02) (0.03) (0.008) (0.02) (0.04) 
1 probability (0.002) (0.004) (0.01) (0.0003) (0.0004) (0.01) 
^i -1.67 -1.35 -0.03 -0.012 -0.03 -0.003 
SE (0.64) (0.71) (0.02) (0.005) (0.013) (0.02) 
l probability (0.03) (0.10) (0.20) (0.03) (0.07) (0.91) 
0.34 0.29 0.006 0.0024 0.007 0.001 
SE (0.11) (0.13) (0.003) (0.0007) (0.002) (0.004) 
I probability (0.01) (0.07) (0.12) (0.01) (0.01) (0.82) 
4 -0.014 -0.014 -0.0003 -0.0001 -0.0003 -0.0001 
SE (0.005) (0.007) (0.0002) (0.00003) (0.0001) (0.0002) 
* probability (0.019) (0.10) (0.12) (0.008) (0.008) (0.74) 
R2 0.92 0.76 0.43 0.61 0.76 0.07 
Estimation 1967-1979 
period 
1967-1977 1967-1979 1967-1979 1967-1979 1967-1979 
Table A. 7. ALS^ best fit of the time equations for the nominal and 
real variable costs of the mcjor crops^ 
Explanatory Nominal variable costs in pounds per feddan 
variables Wheat Beans Com Rice Sugarcane 
Intercept 
d 
SE^ 
I probability 
^i 
SE 
* probability 
4 
SE 
* probability 
4 
SE 
I probability 
Estimation 
period 
29.04 22.53 34.18 35.53 66.73 
(2.98) (1.96) (3.05) (11.93) (13.12) 
(0.0001) (0.0001) (0.0001) (0.02) (0.001) 
-3.10 -3.59 -4.72 1.27 -10.40 
(1.78) (0.64) (1.00) (6.98) (7.91) 
(0.12) (0.0002) (0.001) (0.86) (0.22) 
0.37 0.52 0.67 -0.42 1.70 
(0.29) (0.05) (0.07) (1.13) (1.30) 
(0.23) (0.0001) (0.0001) (0.72) (0.22) 
0.012 — 0.05 -0.012 
(0.014) " (0.05) (0.06) 
(0.44) —- (0.39) (0.85) 
0.99 0.98 0.98 0.86 0.95 
1967-1979 1967-1979 1967-197S 1 1967-1979 1967-1979 
^ALS stands for Autoregressive Least-Squares. 
^Source: Computed upon data from (14, 32, 51, 52). 
"^SE is the standard error of the coefficient. 
*^1 stands for the word "approximate." 
is the adjusted R^. 
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Real variable costs in pound per feddan 
Wheat Beans Com Rice Sugarcane 
27.26 
(2.47) 
(0.0001) 
-0.71 
(1.69) 
(0.69) 
-0.05 
(0.32) 
(0.88) 
0.02 
(0.02) 
(0.37) 
0.87 
1967-1977 
17.86 
(2.41) 
(0.0001) 
0.68 
(1.65) 
(0.69) 
-0.23 
(0.31) 
(0.48) 
0.02 
(0.02) 
(0.20) 
0.90 
1967-1977 
28.21 
(2.49) 
(0.0001) 
0.83 
(1.69) 
(0.64) 
-0.31 
(0.32) 
(0.36) 
0.03 
(0.02) 
(0.12) 
0.91 
1967-1977 
36.75 
(4.09) 
(0.0001) 
2.08 
(2.80) 
(0.48) 
-0.72 
(0.53) 
(0.22) 
0.06 
(0.03) 
(0.09) 
0.77 
1967-1977 
56.25 
(7.42) 
(0.0001) 
2.65 
(5.12) 
(0.62) 
-1.05 
(0.97) 
(0.313) 
0.11 
(0.05) 
(0.08) 
0.93 
1967-1977 
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Table A.8. The stepwise results for estimating the aggregate demand 
functions for beans, 1967-1978^ 
Best one Best two Best three Best four Best five Best six 
variable variable variable variable variable variable 
Variables model model model model model model 
Intercept 5.17 19.05 
SE^ 
P > 
jd 
In — — 
SE — — 
P > F — — 
In P°^ 
SE — — 
» ? 
SE 
19.44 19.06 77.05 77.33 
-0.33 -0.47 -1.55 -1.70 
(0.35) (0.43) (0.67) (0.50) 
(0.36) (0.31) (0.06) (0.07) 
0.33 — 0.35 
(0.57) — (0.50) 
(0.58) — (0.52) 
4.15 4.19 
—— —— (2.02) (2.11) 
^Source: Computed upon data from (6, 32, 52). 
^SE is the standard error of the coefficient. 
^P > F is the probability of the calculated F greater than the 
tabulated F. 
^In P^ stands for log P^. Where P^ is the price of final output 
of beans in fcE per ton in year t. 
®ln stands for log P^^. Where P^^ is the price of wheat in EE 
per ton in year t. 
"In P^~ stands for log P^~. Where P^^ is the price of com in EE 
per ton in year t. 
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Table A. 8 (continued) 
Variables 
Best one Best two 
variable variable 
model model 
Best three 
variable 
model 
Best four 
variable 
model 
Best five 
variable 
model 
Best six 
variable 
model 
P > F 
^ _ g 
InY^ 
— — (0.09) (0.10) 
— -10.49 -10.67 
SE (5.35) (5.61) 
P > F (0.10) (0.12) 
SE 
-0.47 -0.44 -0.45 -1.11 -1.12 
(0.27) (0.28) (0.29) (0.42) (0.44) 
P > F 
r 
(0.12) (0.15) (0.17) (0.04) (0.05) 
0.03 0.40 0.39 0.41 1.19 1.21 
SE (0.01) (0.22) (0.22) (0.24) (0.43) (0.46) 
P > F (0.06) (0.10) (0.12) (0.13) (0.03) (0.05) 
0.31 0.48 0.53 0.55 0.72 0.75 
®ln Y stands for log Y^. Where Y^ is the limited disposable income 
per capita in year t. 
stands for the total population in million individuals. 
is the time. 
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Figure A.l. Lorenz curve for land ownership before and after th& land 
reform laws 
Source: Emarah (9). 
